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LIST OF VARIABLES USED IN P-STAT 

NSECT:   An integer variable specifying the program option to be 
used (corona noise or streamer noise). 

LA:      An integer variable specifying the antenna location. 

LANT:    An alphanumeric variable describing the antenna location. 

NCOUP:   An integer variable specifying the number of coupling 
coefficients to be read from data cards. 

ESTO:    A floating point array containing the NCOUP antenna- 
elevator coupling coefficients. 

WSTO: A floating point array containing the NCOUP antenna-wing 
coupling coefficients. 

RSTO:    A floating point array containing the NCOUP antenna-rudder 
coupling coefficients. 

NRUN:    An integer variable specifying the number of program 
cycles to be made using the same coupling coefficients. 

lOFF:    An integer variable specifying the locations of the p-static 
discharges which are to be considered "quiet". 

IT: An alphanumeric variable describing the type of aircraft 
under investigation. 

XN:      A floating point variable specifying the size of the 
aircraft relative to a KC-135. 

SPD:     A floating point variable specifying the aircraft speed. 

ALT:     A floating point variable specifying the aircraft altitude. 

MODEF: An integer variable specifying the frequency select mode 
the user wishes to use (uniform or non-uniform frequency 
intervals). 

FSTRT:   (If MODEF equals 0) A floating point variable specifying 
the desired starting frequency (in MHz). 

FSTP:    (If MODEF equals 0) A floating point variable specifying 
the desired stopping frequency (in MHz). 

FDEL:    (If MODEF equals 0) A floating point variable specifying 
the frequency increment between FSTRT and FSTP (in MHz). 
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NFR:     (If MODEF does not equal 0) An integer variable specifying 
the number of user-selected frequencies to be read in from 
cards. 

FREQU:   (If MODEF does not equal 0) A floating point variable 
specifying the user-selected frequency (in MHz).  The 
maximum number of FREQU cards allowed is 90. 

AANT:    A floating point variable specifying the antenna induction 
area (in square meters). 

BNDW:    A floating point variable specifying the receiver bandwidth 
(in kHz) . 

ICLO:    An integer variable specifying the type of cloud the 
aircraft is flying through. 

IC:      An alphanumeric variable describing the type of cloud the 
aircraft is flying through. 

(Variables Used Only in Streamer-Noise Calculations) 

IM:      An integer variable specifying the type of dielectric 
material being charged. 

IMAT:    An alphanumeric variable describing the type of dielectric 
material being charged. 

DAFT:    A floating point variable specifying the distance (in meters) 
the receiving antenna is located behind the windshield 
canopy or the radome. 

WX:      A floating point variable specifying the minimum characteristic 
dimension (in meters) of the dielectric material being charged. 

DIERAT:  A floating point variable specifying the ratio of the frontal 
area of the dielectric material to the frontal area of the 
aircraft. 



I  INTRODUCTION 

When an aircraft or other flight vehicle is operated in precipita- 

tion containing ice crystals or other particulate materials, frictional 

electrification associated with particle impact causes the impinging 

particles to acquire a net charge and to deposit an equal and opposite 

charge on the vehicle.'''"^" The charging occurs on the frontal metallic 

and dielectric portions of the vehicle.^'^  Although the charge deposited 

by a single ice crystal changes the potential of the aircraft only 

slightly (of the order of 0.01 volt for the case of a KC-135 struck by 

a cirrus-cloud crystal),^ the particle impact rate in a typical cloud 

is sufficient to cause the vehicle potential to reach hundreds of kilo- 

volts in less than a second.* 

The electrification of the vehicle is of relatively little concern 

in itself because the energies involved are small, and since the electro- 

static fields do not penetrate to the interior.  It is the consequences 

of the electrification that are of concern to the EMC engineer. When 

the vehicle potential reaches roughly 100 kV, the electric-field intensity 

at the aircraft extremities becomes sufficiently high that electrical 

breakdown of the air (corona discharge) occurs.^  At aircraft operating 

altitudes, the corona breakdown from the extremities occurs not as a 

continuous flow of charge, but as a series of pulses with roughly 10 ns 

rise times and 200 ns duration and therefore generates radio noise over 

a broad spectrum.*»^»^ 

* 
References are listed at the end of this Users Manual. 



A similar situation exists on the dielectric frontal surfaces. 

As charge continues to accumulate on the dielectric, the potential to 

the airframe rises until the electric-field intensity at the dielectric 

surface becomes sufficiently high that voltage breakdown (streamer 

discharge) across the plastic surface occurs.  A surface streamer 

involves the rapid transfer of charge over a substantial distance, 

and also generates serious radio frequency interference.®' "^ 

The degree to vdiich the radio frequency noise generated by corona 

and streamer discharges couples into electronic systems on the flight 

vehicle is determined by the relative locations of the noise source and 

the "antenna" via which the noise is coupled into the affected system. 

In addition, the coupling depends upon frequency, the size of the 

vehicle, and the size of the antenna.*'^'^ 

On earlier efforts, various aspects of the problem of precipitation- 

static noise generation and coupling were studied analytically and 

experimentally both in the laboratory and in flight tests.  Unfortunately, 

the results of these efforts are spread over a large number of reports, 

each of which treats only a limited part of the overall problem. Thus 

the EMC engineer is in the position of having to be familiar with all 

of the publications in considerable depth if he is to apply the results 

of the earlier work to his problems. 

In order to overcome these problems, SRI developed a computer 

program, entitled PSTAT, which will accurately predict the effects of 

p-static noise in aircraft systems. The computer program has been 

demonstrated to allow the EMC engineer, or systems designer, to determine 

the effects of p-static charging on a wide variety of aircraft types and 

under a wide variety of flight regimes. Since the program is based on 

the results of earlier experimental and analytical work, the limitations 

of this earlier work are reflected in the computer program. The accuracy 



of PSTAT depends on the modelling and on the faithfulness with which the 

experimental analytical data represent the true picture of p-static noise. 

It is felt that PSTAT is accurate to within a few percent for KC-135 

type aircraft, decreasing to tens of percent for widely divergent air- 

craft types (delta wing fighters, for example). Although it has been 

possible to extend the applicability of the first-generation program 

described here somewhat beyond the strict confines of the earlier work, 

there are situations in which the program simply cannot be applied.  For 

example, with the present program, it is not possible to consider heli- 

copters or rockets because their geometries are radically different from 

aircraft. 

This users manual is intended to guide the program user through the 

input and output requirements of the program.  Sample input decks and 

output listings are included in this users manual to help the user 

understand the proper input-deck setup.  Specific modeling techniques 

are not explained in this manual because they are fully explained in 

the accompanying Final Report under this contract. 

The philosophy applied in creating the present program was one of 

simplicity. The authors felt that direct in-line coding was more ap- 

propriate to the needs of potential users than were more complicated 

coding techniques.  In-line coding affords the non-programmer user the 

convenience of being able to look at the program and determine the 

sequence of events that have just taken place and those that are about 

to begin. 

Extensive comments have been inserted throughout the program in 

order to clarify the various program steps. 



II HARDWARE REQUIREMENTS AND LANGUAGE 

A. Hardware Requirements 

PSTAT was designed to run with a minimum computer configuration. 

The program uses a card reader for input and a line printer for output. 

No additional peripherals are required. 

The program uses 5203  words of core storage. 

Execution time is dependent on the parameters selected during 

input, but typical execution times of, perhaps, 5 to 10 seconds could 

be expected for typical calculations, and this time would include the 

card read, CPU, and printer times. 

It is estimated that the CPU time required for a typical run is 

on the order of 100 ms. 

B. Language 

PSTAT is written in standard ASA FORTRAN. 



Ill    COMPUTER PROGRAM 

A. General 

The experimental and analytical data regarding p-static noise is 

discussed fully in Section II of the Final Report (Vol. I) written under 

this contract and will not be repeated here. 

The nature of the material presented in the final report was such 

that, in some cases, exact analytical expressions could be used in the 

computer program.  In other cases, approximations to the desired param- 

eters were used; and in still others, where the data did not lend them- 

selves to approximation, the data were simply stored in tabular form. 

B. Flowchart 

Based on immediate needs, the requirements anticipated in the future, 

and information currently available, a flowchart was developed to be a 

guideline for the coding effort. This flowchart is shown in Figure 1. 

It can be seen from this figure that the p-static program is broken 

into two sections, or modules. Module 1 deals with the calculation of 

noise generated in antennas by corona discharges from the aircraft 

extremities. Module 2 deals with the calculation of noise generated in 

antennas by surface streamer discharges across the plastic surfaces of 

the aircraft's radomes and canopies. 

During program execution, either Module 1 or Module 2 is selected 

by the user by use of a data card read in as the first data card. 

It can be observed from this figure that an input data error test 

is made only on the data input to Module 1.  It was decided that the 

P 
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input requirements of Module 2 were sufficiently simple that an input 

error check could not be justified, whereas the input requirements of 

Module 1, while not complex, were sufficiently confusing to warrant 

the error check. 

A brief description of the contents of each program module is 

given below. The input and output details of each module are not 

discussed here, but are left for a later section of this manual. The 

mathematical processes of the calculations performed in the modules are 

fully described in the Final Report, so they will not be repeated here. 

C.  Module 1—Corona Noise 

After the data cards have been input, an error check is made on 

several of the important parameters of the program.  PSTAT will produce 

the error message 

****DATA INPUT ERROR**** 

print the input deck, repeat the error message, and then halt, if any 

of the following errors are detected: 

• More than 100 coupling coefficients for each extremity 
are either read into the program or requested to be 
read into the program. 

• More than 90 frequencies have been read into the program 
or requested to be read into the program (for MODEF .NE.O). 
(Note: For MODEF .EQ.O any number of frequencies may be 
evaluated—see description of constants and variables 
below.) 

• The requested frequency ranges and/or frequency interval 
are not consistent—e.g., if the last frequency were 
smaller than the first frequency, or if Af were 0 or 
negative—note: (This check is made only if MODEF .EQ.O). 

• The discharge quench code does not reflect any of the 
possible quenching modes. 

• The aircraft's altitude is greater than 80,000 ft. 



After the input deck has passed the error check, it is printed 

out, showing the user the parameters he has selected for evaluation. 

The next step in the program is the calculation of the total 

charging current to the aircraft.  The total charging current (and 

hence discharging current in the steady-state case under consideration) 

is determined from the aircraft speed, its size (relative to a KC-135), 

and the type of cloud it is penetrating.  At the same time the charging 

current is calculated, the probability that this charging current will 

be exceeded is also calculated. 

Since the noise coupled into the antenna is a function of the 

antenna induction area and aircraft size, the coupling coefficients 

are then scaled to reflect the antenna induction area and the aircraft 

size. The next step in the program distributes the total charging 

current among the extremities (rudder, elevator tips, wing-tips) and 

then calculates the discharge source spectrum normalizers, which are 

used to determine the intensity of the corona spectra. 

After the pressure (altitude) and frequency parameters have been 

initialized, the equivalent noise-field calculations begin.  The spectral 

function, PREL, in the program is calculated using the approximations 

detailed in the Final Report, and the coupling data are linearly 

interpolated from the table of coupling coefficients established during 

the input phase of the program. 

After the short-circuit antenna current and equivalent noise fields 

have been calculated they are printed out for the frequency currently 

being investigated. A frequency-increment test directs the program 

either to a "continue processing" statement or to a "completion" 

statement. 



D.  Module 2—Streamer Noise 

The technique used to calculate the equivalent noise caused by 

streamer discharge closely parallels the technique used to calculate 

corona noise. After the data cards have been read in, the input deck is 

printed showing the user the parameters he has selected for evaluation. 

This serves as an error check on the input data. 

The next step in the program is the calculation of the total 

charging current to the aircraft. The total charging current is deter- 

mined from the aircraft speed, size, and type of cloud it is penetrating. 

At this same time, the probability that this charging current will be 

exceeded is also calculated. 

The next step in the program is the calculation of the streamering 

current. The streamering current is given by the ratio of the dielectric 

surface frontal area to the total aircraft frontal area multiplied by 

the calculated aircraft charging current. 

After the frequency parameters have been initialized, the streamer 

spectrum is calculated at the particular frequency being examined. The 

short circuit antenna current is then calculated and the equivalent 

noise field is finally obtained and printed out. A frequency increment- 

test directs the program either to a "continue" processing, or a 

"completion" statement. 

The inherent qualities of program PSTAT are that, in the brief 

module descriptions given above, many years of accumulated experimental 

data have been combined to form a unified program to solve many types 

of problems involving precipitation-static-induced noise in avionics 

systems. While the program, taken in its entirety involves considerable 

sophistication, the individual calculations are quite simple and easily 

followed in the program documentation. Accordingly, we have not provided 



flow charts for the calculation of every parameter because it was felt 

that they would be simple but so numerous as to detract from the utility 

of this manual. 

10 



IV INPUT 

PSTAT utilizes three input areas:  (I) The initial one-card input 

to specify Module 1 (corona noise) or Module 2 (streamer noise), (2) the 

input area for the corona-noise calculation, and (3) the input area for 

the streamer-noise calculation. 

At any one time the user will use only two of these areas: The 

module-select area and the corona-noise area, or the module-select area 

and the streamer-noise area. 

The requirements and formats for each of these areas are given 

below.  The order in which the material is presented is the order in 

which the input deck should be arranged. 

A.  Module Select Area 

• Card 1--This will always be the first card of the data deck, 
and it contains either a 1 (Module 1), or a 2 (Module 2) and 
directs the program to the desired module. The card should 
be in an II format. 

B.  Corona-Noise Module 

The description of each of the cards to be input into this module 

is given below, in the order of their location in the input deck. 

• Card 2—LA, LANT; Format II, IX, 7A2 

LANT is a 14-character alphanumeric briefly describing the 
location of the antenna under test (i.e., BELLY, FUSELAGE, 
TAILCAP, etc.) and is used only for output annotation. 

LA is a single-digit fixed-point variable describing the 
antenna location.  Set LA = 0 if the antenna is not located 
at, or near, an extremity (e.g., a belly-mounted antenna). 

11 



If the antenna is located at,  or near, the elevator 

extremity, set LA = 1.  If the antenna is located at, 

or near, a wing-tip, set LA = 2.  Set LA = 3 if the 

antenna is located at, or near, the rudder extremity. 

This parameter is used to scale the coupling coef- 

ficients to the scale size of the aircraft, for those 

discharge locations not located near the antenna. The 

coupling coefficient describing the coupling between 

noise sources and extremity-located antennas is not 

scaled to aircraft scale size if the antenna is located 

near those noise sources. The other coupling coefficients, 

however, are scaled, and the reasons for scaling are 

described in the final report. 

Card 3—NCOUP; Format 13 

This is a fixed-point number specifying the number of 

coupling coefficients to be read from cards (Maximum = 100). 

Card 4--EST0, WSTO, RSTO; Format 3(E9.2,1X) 

These are the array names for the storage of the NCOUP 

coupling coefficients.  The data on these cards are 

experimentally derived quantities and until the user gains 

familiarity with the program, or until more data become 

available, the SRI-supplied decks of coupling coefficients 

should be used. The user should note that SRI has supplied 

two decks of coupling coefficients:  one for extremity-to- 

tail-cap antennas; and one for extremity-to-belly antennas. 

The user should select the deck appropriate to his needs— 

tail-cap or belly-mounted (fuselage-mounted) antennas. 

Card 5--NRUN; Format 13 

This card specifies the number of program cycles to be made 

using the same coupling data but various other parameters. 

It is suggested that until the user is familiar with the 

program, NRUN be limited to 1. 

Card 6--I0FF; Format II 

This card specifies vAiich (if any) of the corona discharges 

should be suppressed by 40 dB.  (40 dB is typical of the 

quieting provided by p-static dischargers on aircraft.) 

The codes are as follows: 

12 



lOFF = 1 All discharges permitted 

lOFF = 2 Rudder discharge quieted by 40 dB 

lOFF = 3 Wing-tip discharges quieted by 40 dB 

lOFF = 4 Elevator-tip discharges quieted by 40 dB 

lOFF = 5 Rudder and wing-tip discharges quieted by 40 dB 

lOFF = 6  Rudder and elevator-tip discharges quieted by 
40 dB 

lOFF = 7  Elevator and wing-tip discharges quieted by 
40 dB. 

Card 7--IT; Format 6A2 

This is a 12-character alphanumeric describing the type of 
aircraft under investigation (i.e., TRANSPORT, FIGHTER, etc.), 
and is used only for output annotation. 

Card 8--XN, SPD, ALT; Format F5.2, IX, F6.1, IX, F4.1 

This card contains the information about the aircraft's 
size, XN (relative to a KC-135), and its speed (in mph) 
and its operating altitude (in kft). 

Card 9—MODEF; Format II 

This card specifies the frequency-select mode the user wishes 
to use.  If MODEF equals 0, it means that the user has decided 
to use uniformly spaced frequency intervals.  If MODEF is not 
equal to 0, it means that the user has decided to use frequencies 
that will be read in from cards at a nonuniform Af. 

Card 10—(If MODEF .EQ.O) FSTRT, FSTP, FDEL; Format 3(F5.2, IX) 

This card contains the desired starting frequency (in MHz), 
ending frequency (in MHz), and frequency increment (in MHz) 
if MODEF is equal to zero. 

Card 10—(If MODEF .NE.O) NFR; Format 13 

This card specifies the number of user-selected frequencies to 
be read into the program.  (The maximum number allowed is 90.) 

Cards 10a, 10b, lOc, etc.--(If MODEF .NE.O) FREQU; Format E9.2 

These cards are the user-selected frequencies (in MHz). 
There should be NFR of these cards. 

13 



Card 11—AANT, BNDW; Format 2(F5.2, 2X) 

This card contains the information specifying, the receiving 
antenna's induction area (in m^) and the receiver bandwidth 
(in kHz). 

Card 12—ICLO, IC; Format II, IX, 7A2 

This card contains thie information about the type of particulate 
material the aircraft is flying in. 

ICLO = 1 implies a cirrus cloud or low charging material. 

ICLO = 2 implies a stratocumulus cloud or moderate 
charging material. 

ICLO = 4 implies a snow cloud or high-charging material. 

IC is a 14-character alphanumeric description of the cloud 
material.  It is used only for output annotation. 

Streamer-Noise Module 

• Card 2—LANT; Format 4A2 

This alphanumeric is described in Section IV-B above. 

• Card 3--IT; Format 6A2 

This alphanumeric is described in Section IV-B above. 

• Card 4--XN, SPD, ALT; Format F5.2, IX, F6.1, IX, F4.1 

The data on this card are described in Section IV-B above. 

• Card 5--M0DEF; Format II 

The data on this card are described in Section IV-B above. 

• Card 6—(If MODEF .EQ.O) FSTRT, FSTP, FDEL; Format 3(F5.2, IX) 

The data on this card are described in Section IV-B above. 

• Card 6—(If MODEF .NE.O) NFR; Format 13 

The data on this card are described in Section IV-B above. 

• Card 6a, 6b, 6c--(If MODEF .NE.O) FREQU; Format E9.2 

The data on these cards are described in Section IV-B above. 

14 



Card 7—AMT, BNDW; Format 2(F5.2, 2X) 

The data on this card are described in Section IV-B above. 

Card 8--ICL0, IC; Format II, IX, 7A2 

The data on this card are described in Section IV-B above. 

Card 9—IM, IMAT; Format II, IX, 7A2 

This card contains the information about the type of 
dielectric material being charged. 

IM = 1 implies that a windshield (canopy) is being 
charged. 

IM = 2 implies that a radome is being charged. 

IMAT is a 14-character alphanumeric description of the 
dielectric material (i.e., WINDSHIELD, or RADOME).  It is 
used only for output annotation. 

Card 10--DAFT,WX; Format 2(F5.2, 2X) 

This card describes the antenna location with respect to 
the charging material, and the minimum characteristic dimen- 
sion of the dielectric material being charged. 

DAFT specifies the distance (in meters) the receiving antenna 
is located behind the windshield canopy or the radome.  If 
the receiving antenna is located immediately beneath the 
dielectric material, DAFT should be read in as 0.00 m. 

WX specifies the minimum characteristic dimension (in meters) 
of the dielectric material being charged--i.e., the width of 
a rectangular section of dielectric. The floating-point 
variable, WX, may be thought of as roughly twice the length 
of the longest possible streamer discharge on the dielectric 
region under consideration. 

Card 11--DIERAT; Format F5.2 

DIERAT is the ratio of the frontal area of the dielectric to 
the frontal area of the aircraft. 

In the event that windshield canopy streamering is being 
considered, DIERAT should specify the ratio of the total 
frontal area of the dielectric to the total frontal area 
of the aircraft. 

15 



If radome streamering is being considered, DIERAT should 
specify the ratio of the radome's forward 3 feet of area 
to the total frontal area of the aircraft. 

It can be seen from the input requirements described above that 

the use of alphanumerics has been limited to annotation only, while 

parameters which affect the processing has been limited to BCD (numbers). 

This technique could have been changed so that alphanumerics directed 

some of the processing, but it was felt that this would confuse the 

input requirements of PSTAT.  The example INPUT/OUTPUT shown later in 

this volume will illustrate the use of the BCD/Alphanumerics input 

data described above. 

16 



V OUTPUT 

During output, the user-supplied quantities that affect the computed 

results are printed out before the induced equivalent noise fields are 

printed out. 

If an error is detected during the processing of the corona-noise 

input deck, an error message is produced. No error checks are made 

during the processing of the streamer-noise input deck, since the input 

requirements for this module are quite simple. 

After the input quantities have been listed, the charging current 

is calculated and printed out. The probability that the charging current 

will exceed the calculated value (for the specified conditions of altitude, 

speed, aircraft size, and cloud type) is also calculated and printed out. 

The short-circuit currents induced in the receiving antenna and the 

associated equivalent noise fields are then calculated and printed out 

for all of the user-desired frequencies. The dimensions of these output 

quantities are megahertz and hertz for the user-specified frequencies, 

amperes for the short-circuit current, and volts per meter for the 

equivalent noise fields. 

It should be noted here that if the user elects to use the streamer- 

ing model for an antenna immediately beneath the canopy or radome, no 

equivalent noise field is calculated or printed. The reasons for this 

are fully described in the final report. 

Examples of the output are given in a later section of this manual. 
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VI SAMPLE INPUT/OUTPUT 

This section gives several examples of the use of program PSTAT, 

together with example input deck setup and output listing. 

A.  Example 1 

Calculate the equivalent noise field induced in an antenna on the 

tail-cap of a KC-135 transport aircraft. Assume that the antenna has 
2 

an induction area of 8.6 m , and that the receiver has a bandwidth of 

1 kHz. -Further assume that the aircraft is flying at a speed of 600 mph 

at an altitude of 20,000 feet through cirrus cloud.  Allow all extremities 

of the aircraft to discharge and evaluate the equivalent noise fields 

at unifonnly spaced frequencies of from 0.1 MHz to 4.0 MHz in steps 

of 0.1 MHz. 
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1.   Input Deck 

The input deck required to evaluate this problem is as 

follows; 

3«TAILCAP 
15i 

+0«'HE-03 +0.?3E-G3 + 0 .35E-C1 C '"''^Z 
+0t35E-03 +0.30E-0? + 0 '35E-C1 1 ^'HZ 
+C.2CE-C3 +0.56E-03 + C .35"-Cl ? "''HZ 
+0«3CE-0? +0.16E-0? + j .35£-Cl 3 ^HZ 

. +0»50E-02 + 0.21F.-0? + ■* .35t-0l 4 MHZ 
+o.27E-oa +0.11E-02 +•: .37?.-01 c «i-i2 

+0.27E-32 +0.75E-C2 + r <i*C~-Cl 6 ^MZ 
+C.32E-0? + C.tlCE-C? + C: .39E-01 7 ^MZ 
+0.'f3E-02 +0ti7E--:;? + : .3?F.-C1 ?  MHZ 
+C»70E-C2 *0.1CE-02 *z .35r-ci 9 "HZ 
+0.1CE-01 +n.4CE-03 *~ .35r-01 1C"HZ 
♦0.13E-01 +0»'t2E-'^3 * Di 4 0I-C1 U^HZ 
+0»13E-C1 + 0.74E-:"3 + ?! ?1^-01 12^HZ 
+0.12E-01 + 0«9CE-C-3 + C < 571-01 13^HZ 
+0»10E-01 +0.1CE-0? + Ci 55F-Cc U«HZ 
li 
1 
KC-135 
1.00 

0".i6 
8*6 j 

6C0.C 

4.0C ' 
1.0 

TAILCAP 
TAIi^CAP 
TAILCAP 
TAJLCAF 
TAILCAP 
TAItCAF 
^AILCAP 
TAILCAP 
TAILCAP 
TAILCAP 
TAILCAP 
^AILCAP 
■^AILCAP 
TAILCAP 
TAILCAP 

l.CIRPUS CL?u: 
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2.       Output Deck 

The program output is as follows; 

JlI_Sl£liCLJILEiLIiiKJIY.. M8C.EL „ 

P:LSTATic_veD=:L EVAI^U/TED rep A KC-13? AIRCRAEI 
WITH THE RECEiVIN'j ANTEMMA ueCATEC AT THE TAJLCAP 

 SCALE.._S.IZE   SPEED 
[MeH] 

ALTITUDE 
CKFT] 

CLeUD TYPE 

1.00 600.0 20.0 CIRRUS cueuD 

START FSEQ.    STOP FREG'     DELTA-F 
c^lHZ.].^ WHi:, rPHZ] 

'10         i^'OQ .10 

RECEIVER _ ANTENN-A 
N9ISE ■■ INDUCT 15M 
BA-'JDWIDTH Ar'EA 

tKHZl CM»»2] 

i'.OO" 8.6C 
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RRT p.ciTATTr Mftnn    rrftNitni 

_TM£ CALCULATE"   C-JA'^3IN3   CURRi^M   IS   I'OOOE-.Q3._A.MPS . 

THE   ''RSBA.SILItY IS __!!.CCg.O   THAT  THE  CHARGING  CURRENT 
WILL  3E  SKEATE;^   THAN   i.CGCE-OS   Af^PS 

FRESUENC'^ 

CNHZ3 

PS<r.GWENCY 

.    .CHZ3 

SHPfi'-CI^'CUlT 
CUP^ENT 
CA"os] 

EQUIVALENT 
NeiSE  FIELD 

tV9LTS/M.] 

EQUIVALENT 
NeiSE  FIELD 
CDBV/M3 

•10 1-:CGE   0^ g .434E-C7 l'765E-02 -3.506E  01 
.?o P.OCC-E   05 S .376E-G7 R.765E-03 -4.114E   01 
'30 a.cr^ct: G5 H 2?1E-C7 5.777E-03 -4.476E   01 
.40 '♦••'CCE   05 a .154E-C7 4.267E-03 -4,739E   01 
.50 r.CC'-CE   03 7 959E-C7 3.348E-03 -4.949E   01 
.60 6.:;ocE 05 7 .521E-07 2.728E-03 -5.127E  01 
.70 7.CCCE   C5 7, 625E-07 2.280E-03 -5,2g3E  01 
..fic POJCE   05 7 416E-C7 1.94CE-03 -5.423E  01 
.?C "'•Ci-;QE   05 7. 159E-C7 i.674E-03 -5.551E  01 

1 .oc I'OCOE   C6 6. 57SE-C7 1.46CE-03 -5.670E  01 
1 •10 I'lCCE   C6 6 .755E-07 1.285E-03 -5.781E  01 
1 >?.r 1-OOE   C6 6. 535=:-C7 1.140E-03 -5.R85E   01 
1 .30 1'300E ■C'^ 6. 31£E-C7 1.017E-03 -5.984E  01 
1 .40 I'^-OCE   w6 6 1C6E-07 9.129E-04 -6.078E  01 
1. ?0 l.^CCE   C€ 5 < PC1E-C7 8.234E-04 -6.USE  01 
1- 60 l'n;CE   06 5. 7C-3E-07 7.461E-04 -6.253E  01 
1- 70 1.7:;CE   C6 5. 513E-07   . 6.7g8E-04 -6,335E  01 
H   , .SO l'=:OE   06 c , 331E-C7 6.198E-04 -6.414E  01 
1~. 90 l."^CCE   06 5- 156E-07 5.6S0E-04 -6.490E  01 
?, GO -.rccE 06 4. 990E-07 5.222E-04 -6.56^E  Ol 
?.< .10 ?.1CCE   C6 <f 1 833E-07 4.817E-04 -6t633E  01 
s< 20 c'ZCCZ   06 4. 6R3E-C7 4.456E-04 -6.701E  01 
?. .30- ?.?CCE   06 4i 542E-07 4.133E-04 -6.766E   01 
? ,hO P.'iCCE   06 4 406E-C7 3.844E-04 -6.829E  01 
9 .50 2.5CCE   06 4 2?l£-07 3.584E-04 -6.890E  01 
2 .60 2.6CCE   C6 4. 161E-07 3.349E-04 -6.949E  01 
2 .70 

.?c'  
?«7CCE   C6 
2.S0CE;   06   ■ 

4i .047E-07 3.137E-04 
2.944E-04 

-7,006E  01 
2 3 939E-07 -7.061E  01 
? .90 ?.?00E  06 3. 837E-07 .   2.769E-04 -7.114E   01 
3 -CO 3.C3CE   06 3i 740E-07 2.609E-04 -7.166E  01 
3. .10 3.100E  06 3. 645E-07 2«461E-04 -7.216E  01 
3. .?o 3.200E   06 3. 556E-07 2.326E-04 .7.266E   01 
3. .30 3.3C0E  C6 3. 470E-07 2.201E-04 

2.086E-04 
-7.313E  01 

3, .i^0 3.'f00E   06 3. 389E-07 -7.360E  01 
3. .50 3«500E   06 3. 312E-07 1.980E-04 -7.405E  01 
3. .60 3.6C0E  06 3. 237E-07 1.882E-04 -7.449E  01 
3 .70 3.700E  06 3< 167E-07 1.791E-04 -7.492E  01 
3. .fid S.fOOE 06 i, 099E-07 1.707E-04 -7.534E  6i 
3. .90 3.900E  06 3. C35E-07 1.629E-04 -7.575E  01 
4« .00 4»000E  06 2< 973E-07 1.556E-04 -7.615E  01 
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B.  Example 2 

Repeat the above example, but quiet the rudder discharge.  (This 

might be done to investigate the effects of adding p-static dischargers 

to the rudder assembly of the aircraft.) 

1.  Input Deck 

The input deck required to evaluate this problem is as follows; 

3«TAILCAP . 
_A5i  
+ 0.*1E;-03 +0.23E-03 + "■ .35C-C1 C "iMZ TAILCAP 
+0t3EE-n3 +C.?OE-0? +c .35Z-01 1 '''^Z TAJLCAP 
♦0t2GE-0? *0.56E-?3 *? .351-01 2 ^<HZ TAILCAP 
+C.3CE-02 +0.16E-0? *n .3S£-01 ■3 VMZ TAILCAP 
+0.50E-0? ♦0.?lE-0? +:■ .3?"-Cl A ^HZ TAILCAP 
+0»27E-0? +C.nE-'^? *c< 37T-C1 5 Vi^z TAILCAP 
+0.27E-0? *C»7'5E-n?. +'}i .40n-Cl 6 ^'MZ TAILCAP 
+0»32E-02 +0.1CE-0? •f ■" .3?r-ci 7 ^HZ TAILCAP 
+ 0»*3E-0? +0.17E-':? + j. 33E-C1 F "HZ TAILCAP 
+0«70E-02 +OHCE-0? +c. 351-01 5 «HZ TAILCAP 
+0.10E-01 *O.^0E-.?3 *C 1 3£-:-oi 10"HZ TAILCAP 
+C«1?E-C1 *0.4cr-c? ♦ , < ^or-ci U'^HZ TAILCAP 
♦ 0«13E-01 -t-C.T^E-oa + ;t FlT-Cl 12"HZ TAILCAP 
+0.12E-01 *0.«CE-''''' + 3< '^7^-Cl 13«-4Z TAILCAP 
+0.10E-01 +0.1CE-C.2 + 1', 53:-C2 ItVHZ TAILCAP 

2 
KC-135 
1.00  6C0.0 ?C.C 

0 
O.IC  4.00  O.IC 
8.6 /  1.0 

IsCIi^RUS CL'^'JO 
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2.  Output Deck 

The program output is as follows: 

S^.l   STATIC TLECT^ICITY .1^3DEL, 

LP^ST.AJ:1C J19D£L_EV_AyjATrD FeR A KC-135      AIRCi^AFT 
WITH THE RECEIVING ANTENNA L'^CATEC AT THE TAILCAP 

-S£ALE SI.Z£  -...Sr'EEl?       ALTITUDE       Cl.'?'JC! TYPE 
CMPM]        CKFT] 

1»00 6C0'C PO.C CIRRUS CUeUD 

START  EREQ. ST?»p   C-RFG* DEtTA-E 
 r^'yz],..; _   n^23, 'cMt-iZ3 

RECEIVER    -ANiTENNiA 
NiSISE INIDUCTI«!N 
BANDWIDTH A^EA 

tKHZ3 Z-':**?.l 

IVOO  H.fC  



  ^aLJ=LrSIATi:C_^e2EL JC9NTJ3i.-  

T'!--   'ALCULATr--   C-iARG:^.';   CURRr:NT   IS   l»00Cr-03   AMPS 

TH-   ='f?f'3A5ILITY   IS      .CC?0   TI-4T   THE   CMARSlNG   CURRENT 
WILL   ~E   S-rAT^q   T^A\'l.CCCf:-03   AM^S 

F=E:n:jrvcv -^■■~-"vV''cy S^-eRT-CI^CUlT EQUIVALENT EQUIVALENT 
CJ'^'^ENT NeiSE FIELD NeiSE FIELD 

r^wz] TMT] CA^^^Sl CVSLTS/M3 CDSV/M] 

.10 1 . :• ":0E' '^i'- 1.S49E-C8 3.S70E'0A -6.823E 01 

."^o ■' " ?V:ccEl;5- " l.R^'^F-OS 1 .920E-04 -7.'f32E 01' 
»?o :^.:cce c^ l.f>12E-08 1 .26'»E-04 -7.795E 01 
• HG 'f.^OCE C5 1.784E-0S 9 .334E-05 -8.05SE 01 
»EC- ':.:~CE 05 1.750E-0S 7 .325E-0f -S.269E 01 
.f-O fr^COOE 05 1.711E-C8 5 .97CE-0? -8.'f47E 01 
.70 7.:-:,-? 05 1.67CE-0R 4 .992E-05 -S.6C2E 01 
.?■?   -V^^^^'T^-— 1.6c5F-C8 4 .252E-65 -ft.'^^lE'Ol 
.•^c ^•O'JOt 05 l.EeOE-0£ 3 .674E-05 -8.868E 01 

l.OC i'!:^ncE 06 1.E34E-CS 3 .210E-05 -S.985E 01 
1.10 :.i:c?L c^ l.?10E-C8 2 >873E-05 -9.082E 01 
l.=0 l.?;"CE C6 1.4S?E-C8 2 '597E-05 -9,169E 01 
1»3C l.'OCE C6 I.'t78--C8 P. >363E-05 -9.249E 01 
1 .1-0 I'^i^CE "C6""" ■■•■ i;t"^7r-'c8  2 .17SE-b5 -9.322E 01 
l.?0 I'-CCE C6 l,it45--08 2 .016E-0E -9.389E 01 
1.60 l-£'0£ C4 1.4-?^.08 4. 873E-0E -9.45IE 01 
1.70 1.7:cE C6 1.4?fcE-C« 1 * 75SE-0E -9.508E 01 
1.8C - I'-ort 06 i.^apn-os 6?3E-05 -9.562E 01 
1.90 i.'^oci: C6 1.417E-0S X * 561E-05 -9.611E 01 

■?.bO' ' ?.!ic;o^" C6~" " ITitl^F-CS ■' 4S0E-05 -9,658E 01 
?.io ?:.i:cE 06 1.790E-C8 i 1 78ifE-0? -9.495E 01 
P'cC ^•r:oE C6 3.?15E-08 . 2. lOSE-05 -9.350E 01 
.?.30 5.''CE C£ 2.650E-0S 2. '^llE-OS -9.234E 01 
P.ifO '"•^'OE 06 3.073E-C8 2. 6S0E-05 -9.142E 01 
?.50 ?.'=:ocE c^ 3.4P1E-Cg 

3.?76E-C8 
 2. 

5 • 
914E-05 
Tl5E-65~" 

-9.069E 01 
'"p.'i'o""' 5.6::CE C6 -■9.diiE"bi 
?.70 3»7:.CE 06 tt.a'^OE-OS 31 286E-0E -8.965E 01 
5. SO ^•"■^OOE 06 4,59CE-08 3« 431E-05 -8.927E 01 
?.90 - • '- ^ L w  V " 'f.°?3'^-CS 3« 553E-05 -8.897E 01 
3.00 ?.cecE06  ~.?38E-08 3« 65tE-05 -8.873E Oi 
3.10 ■'•ICCE 06 5.3S2E-08 3. 640E-0E -8.876E 01 
3.20 5."00E 06 5.538E-C8 ^n Z22Z-W-  -g.sset ei 
3.30 3.300E 06 5.677E-08 3. 601E-0E -8.886E 01 
3.<*d ■3.400E'C6  "'"5."8 ICE-08' ^ "3. 576E-d5 -8.89IE 01 
3.50 3.5CCE C6 5.936E-08 3. 

 ""3. 
550E-05 
521E-05 

-8.898E 01 
  3.60"'  3.6CCE 06 6.056E-08 ■ -8V905E01 " 

3.70 3.7.CCE 06 6.170E-C8 ■3. 490E-05 -8.913E 01 
3.SO ^•?00E 06 6.279E-08 3. 458E-05 -8.$2iC 61 
3.90 3.=5CCE 06 ,   6.3S3E-C8 3. 425E-05 -8.929E 01 

  'T.OO 't.OOCE 06 6.482E-08 3« 392E-0r ~-8t938E" OT " 
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C.  Example 3 

Calculate the equivalent noise field induced in a belly-mounted 

antenna on an F-4 aircraft. Assume that the antenna has an induction 
2 

area of 8.6 m , and that the receiver has a bandwidth of 1 kHz. Further 

assume that the aircraft is flying at a speed of 600 mph at 20 kft through 

stratocumulus cloud.  Allow all extremities of the aircraft to discharge 

and evaluate the ENF at uniformly spaced frequencies of 0.1 to 4.0 MHz 

with a Af of 0.1 MHz.  (The F-4 is^approximately 1/3 the size of a KC-135.) 

1.  Input Deck 

The input deck required to evaluate this problem is as follows: 

1 
O-BELLY 
15/ 

+0.UE-03 +0 .30E-03 + 0 ■90S-C5 0 ^'HZ 5EULY 
♦0.15E-03 +0 .?2E-C? *^ .llE-03 1 "^HZ 3EULY 
+C.20E-C3 *0 .r7r-03 *" .1?E-C3 2 ^MZ   BELLY 
+C.16E-0? +0 .^.5E-03 + :. .s3t-03  " y^HZ^rLLY^ 
+C.1CE-D?.*0 .17E-0? +c .40r-G3 4 ■'^.HZ.3E|,LY 
+0.3CE-03 +0 .P.CE-0? +c 121'C3    . .5 MHZ 3ELLY 
+C.50E-03 +P .?5E-03 4.2' 23-:-03 6 MHZ 3ELLY 
+C.85E-33 +0 llE-02 +r< Hai-C3 7 '-1WZ ?-ELLY 
+0.17E-02 +0 .27E-0? + 0 lor-c? BMHZ SELLY 
+ 0»c!4L-'3rJ 4.U >2y^-0^- +.. 1 1-Jr.-L? ^ '•IHZ :itLLY 
+0.22E-02 *C. .r9E-02 *? 1 :6'^.-C2 10 MHZ BELLY 
+C.i5E-02 +0 >^2E--^2 + "■< 1 nr m!l^2 11 ^'HZ BELLY 
+C.1SE-C? *0 65E-r'2 +c, 70E-C3 12 MHZ BELLY 
+0.19E-C? +0. 5CE-0? +:■< 62^-03 13 MHZ BELUY 
+0.20E-0C -t-O. 'f6E-C? + 0 < 6Cr-C3 14 MHZ BELLY 
li 
1 
p.4 riGHTrR 
C.33  feCO.O 20. C 

0 
0.10  4.00 C.IO 
8.6 /  1.0 

2«STPATe CJ 
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2.  Output Deck 

The program output is as follows; 

S^I STATIC ELf:CTRIClTY MSDEL 

P-STATIC ^9DE:L FVAt^jATED fSR A r.4 FI3HTE!?  AIRC??AFT 
"WTTHTHE PECEIVINJ A'JTENNA LOCATED AT THE 3ELLY 

SCALE SIZE        S^EED       ALTITgoE       CL9UD TYPE' 
[•-FH] CKFT] 

■" tBS    SOC.O ?.C-0 STRATe CU 

START F5EQ.    S^op "REG*     CEuTA-t^ 
 CVHZ] C'-ii^Z]        [^MZ] 

»10 '♦•CG .10 

RECEIVER ANTENNA 
"Ni9ISE   INDUCT I ='N 
PANDWIDTM AREA 

fKHlT [■■•!*♦?] 

T»ob    ?«60 

ALL   DISCHARGES   PE^^'JTTEC 
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..THE.CALCv'LAjrC   C^ABMb.?.  C'JUEZ^l   is   6*6Q0Z'Q'*   AMP?. 

TWr   DR03A3JLTTY   J3      .C061   THAT   THE   CHARGING   CURRENT 
WILL  5?  G'tATTR   TH/»\'   6.6C0r-0't   AMPS 

FCrQUE:MrY !^RE:.UE:%CY SHGRT-CIRCylT EQUIVALENT EQUIVALENT 
CiJPREMT NeiSE FIELD N9ISE FIELD 

C"HZ] 1-7] CA^-='S3 tveuTS/M] CDBV/M3 

• 10 I'Z'TiOt.   Q5 1.171E-07 2.45bE-03 -5.221E 01 
.-•0 "•COCE C? 1.166E-C7 1.221E-03 -5.826E 01 
.30 ?.:'.'0E 05 ■ 1.1^7E-07 S.073E-04 -6.1S5E 01 
.40 '♦•'OCE 0? 1.1''3F-C7 5.983E-04 -6.445E 01 
.50 ?."0"E 05 1.126E-07 4.712E-04 ".6.652E 01 
.60 A.r'-'^r Q^ 1.1C4E-07 , 3.853E-04 -6.827E 01 
.70 -_...z-:ios„.G^ ™  i'C?.l.!:-C7.  3.232E-04 -6.980E 01 
..?b '•CL^r-E C5 1.C55E-C7 2.760E-04 -7.117E 01 
• T' ■^•COCE C5 1.C-2SE-07 C.391E-04 -7.242E 01 

l.OC 1'C:.":;:E 06 1.0GOE-C7 2.C94E-04 -7,357E 01 
1.10 l-lr.OE 06 9.7-2E-C8 1.850E-04 -7.464E 01 
1.20 i'l':QZ    C6 9.'t4lF-08 1.647E-0A -7.565E 01 
1.30 ...J.'Ji;E._Ci.... 9.164E-C8 1.475E-04 -7,661E 01 
i.itd l.'+^CE 06 8.SS3E-G8 1.330E-04 -7,751E 01 
l.SC l.-;'^E 06 3.6?9"-08 1.204E-04 -7.837E 01 
1 .60 l-'-CE ::6 S.3747-08 1.095E-04 -7.919E 01 
1.70 1.7^:':E C6 R.12SE-08- 1.001E-C4 -7.998E 01 
! .BC I'^-'CE C6 7.?93E-C8 3.178E-C5 -8.073E 01 
1.50 1'?CCL C6 7.667E-08 8.446E-05 -8.145E 01 
5«00 <«-^or~ C6 7.452F-08 7.798E-05 -8.21BE di ■ 
P.IO ='1-CE C6 7..?46r-08 7.222E-05 -8.281E 01 

. ?.2C :=.TOCE C6 7.C50E-08 6.707E-OF -3.345E 01 
?.30 ?.2::CE C6 6.863E-0S 6.246E-05 -8.407E 01 
?'kO '•i^CCE 06 6.685E-08 5.S30E-05 -8.467E 01 
?.50 ?.50CE 06 6.516E-08 5.456E-05 

5.ii6E-or ■""■ 
-8.525E 01 

2.60 '..c.:oE C4 6.356?-QS   -$.58iE OT" 
?.7C ?.7CCE C6 6.2C2E-08 4.808E-0E -Si634E 01 
?.so P-'?':)C^  C6 6.0E7E-08 4.527E-05 -S.687E 01 
2.30 2.30CE C6 5.518E-08 4.271E-05 -8,737E 01 
5.00 3.C0CE 06 5.786E-C8 4.037E-05 -8.786E 01 
3.10 3.1C0E C6 5.678E-08 3.834E-05 -S.831E 01 
3.20 3..?0CE C6 5.583E-08 3.i52E-05 -8.«i73E 61 
3.30 3."C0E 05 5.4'92E-08 3.483E-05 -8.914E 01 
3.40 3.4C0E 06 5.405E-08 3.327E-05 -S.gSAE 01 
3.50 3.50CE 06 5.321E-08 3.182E-05 -8.993E 01 
3.60 3.60CE 06 5.241F-08 3.047E-05 -9.031E 01 
3.70 3.7CCE 06 5.164E-08 2.921E-05 -9.067E 01 
3.80 3.SCCE 06 5.091E-C8 2.S04E-05 -9.103E 01 
3.90 3.?00E 06 5.020E-08 2.694E-05 -9il37E 01 
4.00 4.C00E 06 4.952E-08 2.59iE-05 -9.17IE or 
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D.  Example 4 

Repeat Example'3, except assume that the aircraft is now flying 

through cirrus cloud. 

1.   Input Deck 

The input deck required to evaluate this problem is as follows; 

. 0-BELJ.y. 
15, . 

+0»l^E-03 +0.2CE-03 
+0.22£-03 

.90^-05 

.1X1-03 
0 ^HZ 3ELLY 

+0tl5E"03 1 ^^.HZ 3ELLY 
♦C«20E-03 + 0.?:7E-03 + 0 .18-:-03 2 "^MZ BELLY 
+C.16E-02 +0.55E-D3 *0 .?5t-C3 3 ynz  3ELLY 
+0»lCE-02 *0.17E-02 

+0.8CE-03 
+c 
+ D 

.40E-C3 

.12E-C3 
4 MMZ 3ELLY 

+Ct30E-03 5 'IMZ 3ELLY 
+0.5CE-03 *0.55E-03 + :- .23E-03 fc ^MZ 3ELLY 
+C«85E-03 *0.11E-02 +c .itO=^-03 7 MMZ BELLY 
+0.17E-02 4.0.27E-02 + 0 .I0i-C2 gy.MZ Br-LLY 
+0«?'tE-02 +0.29E-02 + 0 .I5t--C2 9 '^HZ BELLY 
+0.22E-02 +0.29E-02 + Ci .16=:-C2 10 MHZ BELLY 
♦C.15E-02 +0.42E'02 *0. .lDE-02 11 MHZ BELLY 
+0tl8E-02 +0.65E-02 

+ 0.5CE:-02 
+ 0 
+ 0 

.70E-C3 

.62t-C3 
12 MHZ ?ELLY 

♦0»19E-02 13 MHZ BELLY 
■♦0»20E-02 +0.46E-02 + 0 .60E-C3 14 MHZ BELLY 
li 
1 
•-4 FIGHTER 
_0«33 600*0 20.0 
)        '  
C«1C  4.00  0.10 
8.6 t     1.0 

._1»CIPRU3 .CLSU:^ 
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2.  Output Deck 

The program output is as follows; 

S'rl STATIC ELECTRICITY M9DEL 

P-STTTIC >9D-L".EVAL'JATED  fSR   A   F-4  FIGHTER     AIRCRAFT 
_WITW_THr   Rc;crivi\i3   A^'TEN^A   L^CATFC   AT   THE  3ELLY 

SCALE SIZE        SPEED       ALTITJDE      CL9UD TYPE '" 

 *'- 6JO.C 20tC CIRRUS CLQUD 

START  F.PEG. STgP  FREQ. CELTA-F 
CMHZ3     ■ CV!HZ] "     [MMZl 

•10 4.CO .10 

RECEIVER                    "   ANTENiNiA 
N9ISE                                INDUCT I?N 
BANjbWIDTH                        AREA 

CKHZ3 C^-!*»2] 

 L»_00 S.60 

f 

ALL  DISCHARGES  PEl^MlTTED 
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SRI p-STtTir ^ai^EL Eca^^IaI■■ 

TMr   CALCULATE.':!   CHAP3J\3   CgRR^lNT   IS   JOCOE-Cf   AMPS 

THI CR55A3ILITV IS  .0061 THAT THE CHARGING CURRENT 
WILL 3E G5?EAT^Q T-;A\ 3t3C0F-Ci* A^PS 

PRttlUENCV 

CM-17] 

:TSUE'^CY    SHPRT-CIRCglT 
CL.RRENT 

r^Z] [A'^'OS] 

EQJIVALEMT 
NSiSE   FIELD 

CvewTS/M3 

EQUIVALENT 
N8ISE  FIELD 
[DBV/M3 

■ - • 

.ID 

.20 ■■"■ 
 1_ •OOOE C5 

.■:O:E 05 
8 
g 
.277E-08 
.2't7F-0S 

1.732E-03 
S.631E-04 

-5.522E 01 
-6.127E 01 

.30 •i .:O:E 05 8 .1S2E-0S 5.7C9E-04 -6.486E 01 

.'♦O !f .:ocE 05 5 .C85E-08  ■ '♦•230E-C4 -6.7'*6E 01 

.50 CZ •rooE 05 7 .?59E-08 3.332E-04 -6.953E 01 

.60 4 .:o:^E 05 / .810E-03 2«724E-04 -7,12SE 01 

.70 7 7 .642E-C8 2.285E-04 -7.261E 01 
,R0~" > • ^ V , C  v - 

... .._^. 
.461E-08 i.952E-r04 -7,4iaE 01 

.90 o •OOCE 05 7 .27CE-C8 1.691E-04 -7,543E 01 
1 •00 1 , ^.^.-^tr ;t 7 .073E-C8 l.'^80E-04 -7.658E 01 
.10 1 ' 10^*'^ 06 6 .874E-C6 1.3C3E-04 -7.765E 01 
.20 1 '?:0E 06 e. .676F.-08 1.164E-04 -7.866E 01 
.30 1 '-•'■'E 06 6 .480F-0S 1.043E-04 -7.962E 01 
,i*C i •"«00E"'C6     6 .E88E-C8 ■ 3.401E-05 -8.C52E 01 
.eo 1< "JOE 06 5 .102E-C3 8.514E-05 -8.13SE 01 
.^0 1 r 0 C E 0 6 5 < 921E-C8 7.746E-05 -S.220E 01 
70 1 . ■^obi 06 t, 748^-08 7.C77E-05 -8t299E 01 
j«0 1- 'GOe 06 5< 53ir-C5 6.450E-05 -8.374E 01 

2"> 
°0 1. ~ '• 0 - 06 

c". 
422E-08 
269E-C8 

5.972E-0F 
5.514E-05 

-8.446E 01 
00 T< :DOE 06 -8.516E 01 

O f 10 ?. nCE 06 5 • 124£-C8 5.107E-05 -8.582E 01 
5 , 20 2" =00E 06 4i 9S5E-C8 '♦.743E-05 -S.646E 01 
?. 50 ^, 1 '^CCE 06 4. 853E-08 i^t^ieE-OE -S.708E 01 
2. *0 2 > i^OOE 06 4i 727E-08 . 4.123E-05 -8.768E 01 
?. 50 2. 500E C6 4< 60SE-05 3.858E-05 

■'■■' 3.6iSE-b5  
-8.826E 01 

t'- 60 r. I 6 0CE 06 4) 494E-08 •-8.882E0i 
2. 70 ?. 7:CE 06 4. 3S6E-08 3.^00E-05 -8.935E 01 
2. 80 E. C .», r-p    Q A 4i 233E-08 3.201E-05 -8.988E 01 
2« 90 2. ?OCE 06 4. 185E-0S 3.020E-05 -9,038E 01 
3, 00 3. OOOE 06 4i 091E-08 2«S5fE-05 -9.0S7E 01 
3, 10 3. lOOE 06 4. 015E-CS . 2.711E-05 -9.132E 01 
3, 20 3. 200E 06 3. 948E-08 2»582E-05 -9.174E 01 
3, 30 3, 300E 06 3« S53E-08 2.463E-C5 -9.215E 01 
3. '►O "'3'' 'fOOE 06 3. 822E-08 2.353E-05 -9t255E 01 
3. 50 3, 500E 06 3. 763E-08 2.250E-05 -9.294E 01 
3. 60  '3. 60CE 06 3. 706E-08 2.155E-05 -9.332E 01 
3. 70 3< 70CE 06 3. 652E-G8 2.066E-05 -9t368E 01 
3. 80 3. 300E 06 3. 600E-08 1.983E-05 -9.if04E 01 
3. 90 

00 
3. 900E 06 3. 5E0E-08 

S62E-C8  
1.905E-05 
i.832E-'05 

-9.438E 01 
Hi OOOE 06 3< ■ -"9,472E Oi 
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E.  Example 5 

Using the streamering model, evaluate the ENF induced in an antenna 

mounted near the radome of a B-47 bomber due to cirrus-cloud-caused 

p-static charging.  Assume that the antenna is 0.04 m aft of the front 
2 

of the radome, and that the antenna has an induction area of 0.01 m . 

Assume that the minimum characteristic dimension of the radome is 

0.24 m and that the ratio of the dielectric frontal area to the total 

aircraft frontal area is 0.01.  Further assume that the size of the 

B-47 is 0.89 times the size of a KC-135, and that the B-47 is flying 

at 600 mph at 20,000 feet through cirrus cloud. 

Evaluate the ENF at nonuniformly spaced frequencies of 1.13, 2.16, 

4.35, 8.62, and 10.7 MHz for a receiver noise bandwidth of 1.0 kHz. 

1.   Input Deck 

The input deck required to evaluate this problem is as follows: 

"2  
NK RAD^vr 
B-47  ESVBER' 
C«S5  600.0 ?C.O 

1 
5  

+1.13E+CC 
+2.16E+C0 
+4t35E+0C 
+Si6HE:*00 
+i.07E+01 
C»1C   1.00 

1 = CIPRIJS 
2«RADeME 
CO*     0.24     0.30 
C.Ol 
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2.  Output Deck 

The program output is as follows; 

SRI STATIC ELECTRICITY ^ISDEL 

P-STATIC >^9DEL EVALUATED PER A B-47 ESMBER  AIRCRAFT 
WITH THE RECEIVTNG A^TENVA LSCATED AT THE NR RADSM 

FOR STREAMER IMG OCCjRING GN THE RAD?VE 
AND THE ANTENNA   ,0k   MrTERS AFT BF THE ER8NT SF THE RADSME 
AND A MINI'^UV CHARACTERISTIC DIMENSION BF   .2^ METERS SF THE DIELECTRIC RADSME 
AND A FUSELAGE DIAMETER 5F   .30 METERS 
AND A DIELECTRIC AREA T" A/C FRSKTAL AREA RATie SF   .01 .  

SCALE SIZE S=EED ALTITUDE 
C'<FT] 

CL8U0 TYPE 
C^FH] 

.89 60C.0 2C.0 

DELTA-F 
CMhZ] 

CIRRUS 

START FREG. 
[MHZ3 

ST-^P FREQ. 
[MHZ] 

1.13 .._ _J.0...7p  AieN-yMFeRM 

RECEIVER . ANTENNA - 
NOISE 
BANDWIDTH 
CKHZ3 

INDUCTION 
A;^EA 
C^*»23 

1.00 .10 

32 



«;9T P,c;TATTr MFf^F;  rrONTn) 

THE CALCULATrD CHARGING CURRENT IS 8.900E-04 AMPS 

THE PReBABlLITY IS  -0022 THAT TME C*^ARGING CURRENT 
WILL BE GREATER Ti-iAN 8.S00E-04 AMPS 

- ■ 

THE CALCULATED STREAMERIN'G CURRENT IS 8.90E-06 AMPS 

FREQUENCY    FRE3UE^CY    SHRRT.CIRCUIT    EGUIVAUENT 
CURRENT       NSISE FIELD 

EGlUIVALENT 
NSISE FIELD 

[MHZ]         CHZ3          CAMOS3          rV9LTS/M] 

I'tia      1.13CE C6       6.299E-10       1.CC3E-04 
2.16      2.16r,E 06       2.2P2E-1C       1.910E-05 

CDBV/M] 

-7.996E 01 
-9,436E Oi 

^•35      4.35CE C6       6.883E-11       c'848E-06 
8.62      8.6?r!E 06       1.913E-11       3.995E-07 

-1.109E 02 
-1.279E 02 

10.70      1.C7CE 07       1.260E-11       2.119E-07 -1.335E 02 
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Appendix 

PSTAT PROGRAM LISTING 
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c 
_c 
c 
c. 
c 
JL 
c 
c 
c 
c 
c 
c 

•PSJAT* °-CT_A?2_i..V.E^lI?N._„.D*j«^2 __SRi^ .^ENL^^ -PARK/ . CAL•_ 

PSTATOOl 
PSTAT002 
PSTAT003_ 
PSTAtOO* 
PSTA.T005 
PSfATb66 
PSTAT007 

C 
C 
C 
C 
c 
c 

PSTAT008 
PSTAT009 
PSTATOib 
PSTATOll 
PSTAT012 
PSTAT013 

C 
C 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 

 PSTAT C9MPJTE5 Tur EQUIVALENT \9ISE ^^lELDS GENERATED IN AN 
A1RC=RA?-T ANTENNA DJE T? ELtCTR'^STATIC DISCHARGES 8CCURING FR9M THE"' 
AIRFOIL EXTREMITIES. 9^... 

PSTAT CS^'PiJTrs Tr^E E^'JIVALENT NSISE t^IELDS INDUCED IN AN AIRCRAFT 
ANTENNA DYE T9 STS^IRE^I^C- DISCHARGES ?N DIELECTRIC CANBPY SR 
RAD'TN'E SURFACES* 
 T/^^.US^'^ CA\ SEL-JCT EITHER ^^epE SF PRSGRA^! EXECUTISN BY AN 
APFR3DIATE DATA CA=:>  ' ^---   PSTATOl*- 

PRESENT (1974) C-'-J = LIN3 ::4TA (DATA DESCRIBING THE ELECTRBMAGNETIC PSTAT016 
|.«UPLI\'G 3ET-Jf:EN A^ AnF5lL TJ= AND AN ANTENNA) 9NLY EXISTS FPR PSTAT017 
BELLY- AND TAILCAo-,/-!j^TED ANTENNAS AND DISCHARGE L9CATI8NS AT THE PSTAT018 

■J^TNGJ =?UDDEK/ A\D TLEVAT5R TIPS. (3TMER P35SIBLE DISCHARGE LSCATIBNS PSTAT019 
PSTAT020 
PSTATOai 
PSTAT022 
PSTAT023 
PSTAT024 
PSJATP25 
PStAT626" 
PSTAT027 

ARE UM^'=5RT4'VT Fg-^ REiS?NS DESCRI?ED IN THE FINAL REPFRTT. 

THE ='R5GRA^'^ IS GI^ERALIZED. S? THAT AS ADDITI8NAL C8UPLING DATA 
3EC9^1ES AVMLA = LE/.IT -lAY 3E INCeRPBRATED INT9 THE PROGRAMt  THC" 
ADDITIONAL DATA --AY 3E AV EXTENSISK- &F THE FREQUENCY RANGE 9F THE 

■ gXI.STTNj DATA (IV l-^'P/ INTERVALS^ UP T3 100-MHZ)* SR C8UPLING 

C 
C 
c 
c 
c 
c 

DATA (AjAir-i/ IN l--'•^z INTERVALS. U? T9 ICO-'^HZ) FSVTNTENNAS 
LOCATED IN STHr^ P33ITI3VS.  THE C?U=LING DATA USED IN PSTAT IS roi«iuc/ 
EVPEPiyrNTAL DATA -dTAlNED ^R?M :<C-135 SCALE M5DEL AND FLIGHT TESTS/ PSTAT028 
AND IS READ INT^, THj; PrSGRA^ FR?»^ CARDS. PSTAT029 

"STATOSO 
^^I HAS S'gP°LlED T^e CEC<g 3F ceL.PLIV3 DATA/ EACH DECK CeuSJSjim     PSTAT031 

. ,...,, ,v,,^r,.... ^.   « PSTAT032 9F 1= CARDS (0 Ta U?'HZ l\ I.MHZ INTERVALS).  9NE DECK TS~F9R 
EXTREMITY-Tf?-TAILC4=..C3U«LIMG/ AND THE STHER IS FOR EXTREMITY-T9- 
3ELLY (FUSELAGE) COUPLING.  THE USER SHSgL^ SELECT THE DECK 
ABPR?BIATE T9 HIS NEi^DS. 

T 
c 
-£- 
C 
C 
C 

PSTAT033 
PSTAT03* 
PSTAT035 
PSTATb36 
PSTAT037 

T 
C 
C 
C 
C 
C 

^.^.^E^I'^r ^^^^^^-'^ 9'' CeR^^^A DISCHARGE N9ISE FALLS BFF AS 1/F/ PSTATa37 
^^l'^'"^^^  ^-^ESUENCY RANGE IS ADEQUATE T9 HANDLE M-fiSt CASES 8F INTER- PSTAt03S 
.||J' .AS^...PSTAT PREJENJU^^^ TB FREQUENCIES AT 8R.PSTAT039 
ll^T'^  TOO-^HZ.  SH?'JLC A HIGHER FREGUENCY ■■RANGE"'Br DESIREDi^        PSTAfO"40' 
-^??eL35ArLAS^_LnCATlSN_.MAY 3E MADE T9 D9 S9/ AFTER C9NSULTING THE PSTAToJl 
USERS GUIDE «^SR DI.rECflSNS"."    , ..yu ._L..«_!.ri^ ^||JJ_UJ1.. 
. .PH-. T! J^-^^^TH*^^ ^^   STREAMERIN3, AND THE INPUT REQUIREMENTS FBR   PSTAT0*3 
CALCULATISiS ^OUIVALENT S^ei^jg PIEL^S/ SEPARATE SeCTlBNS 6F THIS    PSTATOH 
PR8GRAM ARE DEV9TED T& THE CALCULATI9N BF STREAMER N9ISF 9R C9R8NA   PSTAT0*5 
NSISE.  THE DESIRED SECTI8N IS SELECTED BY THE USER"Ts~fHrFTRST "PStAW46" 
DATA CARD READ INT9 THE PpeGRAH.  A 1 (9NE) BN INPUT IMPLIES        PSTAT047 

C 
c 

SECTJSN BNE/ THE C5RSNA SECTION.  A 2 (TW9) BN INPUT IMPLIES SECTIBN PSTAT048 
2/ THE STREAMERING SECTIBN*  ra^MTU^B 

"~~ " ' ~ '       ' PSTAT656 
   PSTAT051 

C        **»«*C9NSTANTS DEFlNlTIBN*«»*» 
C    LA«ANTENNA L9CATI9N 9N EXTREMITY 

PSTAT052 
PSTAT053 

ir LA-O* PGM ASSUMES THAT ANTENNA IS N8T L9CATED SN EXTREMITY PSTATOS* 
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c 
e 
c 
c 
c 

c 
c 
c 
c 
c 
c 

"C 
c 
c 
c 
c 
c 
c" 
c 
c 
c 
c 
c 
c" 
c 
c 
c 
c 
c r 
c 
c 
c 
c 
c 

IF LA.l, AN'Tr',^A JS 3Ni (SP NFA^;) Fl. rVAT9R TTP 
"OR NEA^) WING TIP 

(?R NEAR) WING TIP 
If^" LA»?, A\Tr:sT^^A IS ?>j 
I^ l,*»3/ A^TtNKA IS 9Ni 

l.ANT?14 C"ARACtE^ AL=HANUVERIC CESCRIPtlSN SF ANTENNA LSCATIBN 
IERR» ERRSR TLAG-- 3iT=l IF DATA INPUT ERR8R 9CCURS 
EP3IL= E'SlL^tv-- =ER^1TTIVITY SF FREE SPACE (FARADS/MET<^R) 
.NC?U°» \g>'BER 3^^ C?U=LIV3 CeEFFiriFNTS T? BE READ (NCSUP ALS9 

DE="IN^S TM=; M^XI'-U^' FREGJENCY +~T'^HIT   
EST«iWST=>.,RST?s S 

^■C^" 
NRUN> 

VC'?JP + 
NU^'5Ei= 

1 
or 

T 
C 
C 
c 
c 
c 

c^ 

c 
c 
c 

c 
c 

'7A f A / =• U T™ n ;^ 3 3 T = |_ Y ) 

T9RAGE ARRAY? F^R \C9uP C8UPLING C9EFFICIENTS 
■R-?^ ELEVATORS, *INGS/ RJDDER T5. SELECTED ANTENNA 
.=!CATIS^ 

G-^A^   CYCLES   T  -E_'^ADE_USX\G  THE   SAME   C8UPLINS 
VAP I?JS" 8THE"R' PARA'^ETERS " '     """ 

ierr=c?R=A'A   DTSC-AS3=L   SuFXCH  CSDE   (AIRFgiL(S)   P-5TATIC  PR9TECTED) 
=   1--ALL   DISCHARGES   »eR^*nTED 
».?--RuDTER   ;I3C"AR3E   GUIETED   ?Y   fC   Di? 
=   3--\lN3   TI--'^   DISCi^A^SE  T'JIFTED   3Y   kC  OB 

 -1.^"ikiy^TJL" JlU^i^ySCHAfJE  Q'JIETEO   8Y_*0  DB 
K..».n->i.'5   t;,r,- :.is.Q "Tipc  n'lsrHA-"Grs'5~oIEtrD"3Y'ifO"b? 

::UIETED BY » 6--RJ-;?ER i\D --LFVATes Tjcc -isr^^^scg 
T 7-.FLEVATe- AVv WIV-- TI?& DISC-A:R3ES GUIETEO BY' 40 

IT- 6 W?='D AL='-A\.;-'FRIC DESC^-IoTieM ?F AIRCRAFT 
XN« AIRCRAFT SCALu SIZE (RELATIVE Tl? A KC-13F) 

A'LT- AIRC=;AFT ALTlTo:)!: ("INJ KlLiSFEET)'  
Me'5rF» '^RE'"JE''-J"Y irLECT ^^OZ   ( 

;VTE=VAL5J ~.VP 
9:?) 

FSTRT= S'i'ART ^''E'JENCV 
FSTP-ST?^ rcrc-^jr-"Y 
TDEL        "" ' 

40 D3 
DD 

^EA^S UMF6RM FREQUENCY 
UP :■ MEANS USER SELECTED FREQUENCIES* 

C 

T9 

iCV   (I\   »^uZ)   IF   y?DEF   .EQ 
( I\  "^^Z)    IF   >^i?DEE   .Er£._ 0 

"•EGT r^ELTA   FSE-SJE-HCY   (IN   y.MZJ    IF   »^SGEF 
^cp»   NjyacQ   «r   FP--.UE\CIE3   T?   3E   EVALUATED   IF   MBDEF   ,NE.   C 

FRE!rj«   ARRAY   T?   C^MTAIN   USER   SELECTED   FREaoENCIFS   IF   I-9DEF 
AAK^T-   ANTcNK.i    INDJCTI^N   AS^^A    (IN   SSUARF   "^FTfRS) 
B\DW»   RECEIVE':?   N:""I£E  EANCvVlDtk   (1\   KMZ ) 

!S^"' ^y^^^ "^r- ^^'l^y''^.^' 2'STRATS CUMULUS/ 4»FRSNTAL SNSW) 
IC» 7 WSRD AL^HANijvE'^IC DESCRIPTION H- CL^UD TYPE (SEETCLBT" 
CL5U«   f^LfATlNG-DC-INT   ICL.-? 
SPDFA»   SPEED   FA(:trR--   CHARGING  CURPE'^T   IS   RELATED   T9 

S=EED   Ti-iRi'jGH   THIS  FUNCTI9N 

NE. 

AIRCRAFT 

CH3C- CALCULATED CHARGING CURRENT {=0ISCHARC3ING CURRENT) (IN AMPS) 
PR9B« CALCULATED PRSBABILITY "F CHARGING »GT. CHOC 
E/W/R. W°PK;INJ ST3RA5E A^^^^AYS F9R ELEVATS^,W1N(^, AKi& RI|6DER ~ 
 _.._.C9:U?LIN3J:SEf=■K:IE\TS_l^'^DIF■IED 19 .ACC9UNT F9R ANTENNA 

INDUCTieN AREA)      "" ~         -  
■■^yPI*EI-EI*'^INI« DISTRI9UTI8N g-FQlsCHARQE CURRENT 9VER VARIOUS 

AIRCRAFT EXTREMITIES ~  
D2RiDgEiDaW» DISCHARGE CURRENT SPECTRUM NBRMALIZERS 
XC8U" f^AxiMUM FRESUENCV 5F COUPLING DATA ~  
F« FREQUENCY CURRENTLY BEING EVALUATED 
LF" COUNTER F9R FREQU  ~ —  
EX* PRESSU^^E COEFFICIENT  (P(TeRR)»760»EX)  
ALPHA- C9R9NA PULSE DECAY TIME CONSTANT '  

PSTATQ55 
PSTAT056 
PSTAT057 
PSTAT058 
PSTAT059 
PSTAT060 
PSTAT061 

"PSfATO?;?'' 
PSTAT063 
PSTAT064 
PSTAT065 
PSTAT066 
PSTAT067 
PSTATO&S 
PSTAT069 
PSTAT070 
PSTAT071 
PSTAT072 
PSTAT073 
■pstAt074 
PSTAT075 
PSTAT076 
PSTAT077 
PSTAT078 
PSTAT079 
PSTAtOSO 
PSTAT081 
PSTATG82 
PSTATG83 
PSTAT084 
PSTAT085 
PSTATB^6" ' 
PSTAT087 
PSTAT088 
PSTAT089 
PSTAT090 
PSTAT091 
"PsTXTOSFT- 
PSTAT093 
PSTAT(J94 
PSTAT095 
PStAT096 
PSTAT097 
PSTAT098 
PSTAT099 
PSTATIOO 
PSTATlOl 
PSTAT102 
PSTAT103 
PsTATi04 
PSTAT105 
PSTAT106 
PSTAT107 
PSTAT108 
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c 
c 
c 
c 
c 
c 

A« TeP9N!A   PLJI Sr   AMPI TTiiriF 
XNU' 

...TEST 

I''Li 

CBR^KA  t=ULS 

A=   RADIA^'PR"^ 
= ??LATIVI ^'JL 

C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c" 
c 
c 
c 
c 
1- 
c 
c 
c 
c 
c 
c 

PLF> 
PL'.v'i 
PATI 
PR/Or 

H=   FL3AT 

RE=ETITI9N   RATE 
£AL£C__Te._Al5CP_AFT _SCALE  SIZE 
3UEVCY : 
3e_3FECTRjjy   A^LPi.ITUDE 
•iSSuUTE  Ce^SKiA   PUUSE   SPECTRUM 
IMT  fiVi'   AND   NI.FPEG   seJ-NiDS  F 

PSTAT1Q9 

VAT 3? 

^•StAT 

AMPLITUDE  SENSED 
i^-iyiERP 3LLA TJJ-M.„ 

'3T\T   IFL^IFH 
C^UPLIVGC^EFFICIESiTS   F9R   INTERPeUATieN  B9UMDS 

PSTATllO 
P5TAT111 
PSTAtua 
PSTATU3 
PSfATil4 
PSTAT115 

PAD I AN 
= SSRT(6 
^'.-r,,: . A' =  _ 

PAVD.*-' 
ay) 

rvr, 
FH7.S 
E^'F^^ 

X?T_Aj,^3'^ 
ESUIVAL 
F~EQUEhi 

-= E2UIV 

A\Tr 
'5T-C 

H'-VT \ 
CY ( I 
ALENiT 

I5N 3CALER 
0 C?£P;F1CIEN:.T I\TER°eLATEQ, T9 
^.f/p<^\rNjT \:eiSF CURRENT SPECTR 
irT-i 

?NE-iT SHeRT-CIRCUIT K8ISE CUP 

IRCJIT_N?I£E CJ^REN"^ ilV AMPS 
ilSE ^IELD (VPLTS'/Mn'YR") 

TFST FREQUENCY 
AL DENSITY 

RENT INDUCED IN 

) 

Jt?ISE FIFL'^' (IV DB 3E.L''W 1 VSLT/METER) 

C3\iSTA\TS A^■^ VARIABLES PARTICULAR T3 STREAMER SECTieN 

DAFT 
I'^AT 
I^= 

STRy 
XIVs 

"yi<'v» 
A» 
B»3T 
AL^*- 
5ET» 
AR3- 

AKJT 
14 

"^ATER 
CHAR A 
1"= ST 
CLBA 

c^J^.4 

C'HAC 
lAL 
CTER 
REA'"! 
TIK-, 

::'i^ 

^ C r\ ; 

Tifl 
E^ D 

TAV 

C 01 
ISC« 
\T 

AFT 
A^U^'£ 
CAN^e 
ENS I 

ARoE 
ATERI 

STRE 
STRE 

REAME 
STRE 
STRE 
STR 

A'^ER 
AXER 
R SP 
AMFP 

EAr-E 

SFt 
SPE 

ECTR 
SPE 
SP' 

' S 
c 
_c 
c 
c 
c 
c 

FVL" 
GLIT. 

STR 
STR 

EAMF 
EA^'E 

SPE 
R S=" 

CTRJ 
CTRJ 
jy Z 
ilTRiJ 
CTRv 
E£IR 

C5\ 
V C8N 
eNSTA 
^^ C?N 
'«" c>-\ 
U" TE 

?!=" STREAMER S3URCE(METERS)  
RIC nESCRI^TIgN OF STREAMER MATERIAL 
PY/  SsPADJ^'ME 
5N eF DIELECTRIC SURFACE (METERS) 
CURRENT (A'Vps) 
AL cepE 
ST 
ST 
NT 
ST 
ST 
R*- 

Ah T 
ANT 

ANT 
ANT 

CT 
HjM TF 

JU!^ TE 

PSTAT116 
PSTAT117 
PSTAT118 
PSTATU9 
PSTATiaO 
_PSTAJ121 
PSfAfi22" 
P5TAT123 
PSTAT124 
PSTAT125 
PSTAT126 
PSTAT127 
PSfAfi28 
PSTAT129 
PSTAT130 
PSTAT131 
PSTAT132 
PSTAT133 
PSfAt"i34" 
PSTAT135 
PSTAT136 
PSTAT137 
PSTAT138 
PSTAT139 
PSfAfUo" 
PSTAT141 
PSTAT142 
PSTAT143 
PSTATi44 
PSTAT1»5 

C 
_C 
C" 

C 
C 

*l^Py.T.PM*..f.?£.''.iT5_ARi DESCRIBED 5EL8W--THE NBTATISN IS AS FeLLBWS 
X«DI3lt IF FL5ATIN3 NUMBER IS CALLED FeR ' ' "  

 N»DI3IT IF FIXED NUMBER IS CALLED F8R  
."DECIMAL PeiNiT (REQUIRED IN LSCATION* WHEN SHSWN) 
AsAL°HA\U^ERIC CHARACTER IF ALPHA weRD_IS CALLED FSR 
E»E  (REQUIRED W^EN SHeV^'N)'   
S'SPACE 
+■+ 9R - AS APPRSPIATE 

PSTATl*6 
PSTAT147 
PSTATlfS 
PSTATlfS 
PSTATlBb 
PSTAT151 
PSTAT152 
PSTAT153 
PStATl54' 
PSTAT155 

C 

(ALL F9RMATS ILLUSTRATED BEL9W ASSUME STARTING IN COLUMN 1, 
AND SH9ULD BE RIGHT-JUSTIFIED)    \    

LA/LANT 

PSTAT156 
PSTAT157 

C 
C •NNNSS 

NC9UP  (I3*2X) 

PSTAT158 
PSTAT159 
PSTAn60 
PSTAT161 
PSTAT162 
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C      ^   PSTATIAA 

C      »(^NN:3S ■"" " ■"■ ■ " ""  -"      
C I9-r  (II,py) 
C      ■ «VSS      ■"   
C IT  (6AE,3v;) 

PSTATi65 
PSTAfl66 
PSTAT167^ 
"PStATi68 
PSTAT169 

C BAAAAAA**i4AtSS                                                           pc;TAT1»n 
C X\,5='?/ALT  ('^5.2,lx,F6.1,iy.F^.l,?X)                               PSTAT171 
C      =xx.yxsxyxx.>5xx.vss   "  ■   ■?''>'* 
C M?:)E?" (Iii?y) 
C ' =N3S 

PSTAT172 
  PSTAT173 

JC Ii:iJ.tllIZlL2Lk^JLl!i:^lI±ll)^iX).   9R... DAFTiW.FUSOI PSTAT175 
C        =XX.YX5y>:.yyf xy .>3r?S ' "  
C    KFR  (I3/rX> 
C aVNVSS 
C    P'^ZQJ      (^5.S,:x') 
C        s+X.XXE + V^^SS 
c .    ^A^'TJ^ND;.-; LL<fL-li2x2l ♦    e^i...    DIE^AT 
c «xx'tyx3syx«'vv?s    ■ —• 
C    ICLPilC  (Il,lX>-'A.i) »      e:.-...  ly/IMAT 
C ='JSAAAAA4AAA4AAAA 
c 
c 
c 

PSTATi76~ 
PSTAT177 
PSTAtl78 
PSTAT179 
PSTAtlSb 
P1TAX181 
PSTATfSI" 
PSTAT183 
PSTAT184 
PSTAT185 
PSTAT186 
PSTAT187 

P ■'■  "   "PSTATig? 
PSTAT189 

^i^^^■?I^^ =^'^^^''-'<*C->'='<l-'->'I"<6''It<l)*FREQU(90)>LANT{7),IC(7)PSTAT190 
DI^F^=.I?^ '^ST3(Jc:)/^ST?(lCC),RST?(10C)/lMAt(7) PSTAT191 

C • ^ ■  

C  "♦*F!^PyATS** ' ■ '■   

PSTAT192 
 : , : : .   _ PSTAT193 

PCTATI95 
39  F'?R^'AT(Ay,^f.?,6x,4(l = ^^o.3,7X)) PSTAT195 

SO .F3Q«AT(I3,ay) PSTAT197 
81 c?R-AT(E?.*/ly,rc,?,ix,E9"."2>?y) " ^STAtlla 
82 ■^')PMA.T(M.2y) ^^_ PSTAT199 

S'f  F'5P^AT(r5.2,lx,F6,l/lX,r4.1,2y) PSTAT201 
"85   FeR«ATn(F5^5vrvy/ixT- —          -  ^ItAfio?— 
_86  F?RMAT(c(F5.2,2y,, PSTATIOI 

89  FSR^<AT(Il,ly,7A5) PSTAT205 
guu F--SRMAT(lHli?gX,?8KS^I STATtC FLECTRICITV H&DEO/^/) piTAT506 
203 F5RyAT(»(10y<24>-»»»»DATA INPUT ERRSR****)j//) PSTAT207 

205 FSRMAT(5X^1CHSCALE SIZE/9X/5hSPEED/SX/8HALTITUDE/8X#10HCL8UD TyPE)PSTAT209 
206 rSRMAT (24X, 5H C t-PH). 9X/ 5H (KFT ) , /)             PSTATglO 

gUB FSRMAKiJX/llMSTART ^'A(.Q>MX. ICHSTSP FREQ»,SX/THDELYA-F) £6TATII5 
209 F9RMAT{7X,5H(1HZ),12X>2(5H(MHZ).8X),/) _" PSTAT213 
£16 PBRMAT<6X*F6.2/10X.F6.2/8X/F5»2,///)    ■ : : gltltlu 
211 F9RMAT(5X.8HRECElVER/l0X,7HANTENNA>y,5Xi5HN5ISEil3X^9HINDUCTieNi/iPSTAT215 
A^ ■ PSTAT216 
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 g}g FQRMAT(6yjFS.?jl3y,FE.?j///)  pqTATPI? 
21* F9RMAT(SX,3^HTHE CALCULATED CHARGING CURRENT IS^PElO.a,1X>»HAMPS,PSTAT218 
 An _ ES1AI219_ 

216 F9RVAT(1H1) 
217 FSRi^AT(lNl»g5Xig6HS>?I 
219  FSPMAT(5X*18HTHt   PRSBABILITY 

P-STATIC   MfPEL   (ce\'TD)i/) 
PSTAT220 

_PSTAT2_2i 
CUPSfAT222 

PSTAT223 
IS^1X*F6.**1X*25HTHAT  THE   CHARGlWc 

 ARREN'Ti/<8Xi?0MW!LI.   BE   GPEATrP   THAN>lPElO»3i lXi4HAMPS>//)  

215   F5RMAT(?(5X,SHFPrQUENCY)i5Xil3HSHeRT-CIRCUlT»2(5X,10HEQUIVAt.ENT)#/PSTAT22* 

B6H(AM°S.)il0v,9H(ySLTS/M).6X,7H(DBV/M),/) "'         PSTATlif 
221_FSRMAT(_5Xy45^;wiTH_TME. RECEJVING ANTENNA LBCATED AT THE i*A2i//)   PSTAT227 
223 FSR•^AT(6X,F6.?ilCy>-fc.2/SX/i^H^eN-UNiF0R^'*'///) P^TATPPR 
721 .FSRVAT(?X,g4PALL DISCHARGES PERMITTEDi///) PSTAT229 
^ PSTAT230 

F5R-A.T(5X,3D-'WIN:3 TIPS ITISCHiRGE ^RSHIBITED.///) f'i^i'M^u 
F?R^AT(5X/3*HrLEvAteR TIPS DISCHARGE PR5M'IBITED*///) 
F9RMAT(5X>4-H?UDDER AND WING TIPS DISCHARGES PReHiBITEDi///) 
F^RVAT(5X,46^RUDDER AND ELEVATSR TI°S DISCHARGES PRSHIBITED*///) 

^„  P'3R^AT(5X>»4i^ELFVAT^'R AN.D WING TI°S DISCHARGES PR9HTR TTFn.///< 
ICOl F5R^^AT(^y*33•-^ F?P STREA^'ERI^iG SCCURING ?N fHE~77A2")  
1002 P-?P«AT(5X^16w^^.:- THE AMTENNA ,rc.2,32H METERS AFT ©F THE FR8NT 

722 
723 
724 
72? 
726 
727 

PSTAT231 
PSTAT232 
PSTAT233 
PSTAT234 
PSTAT235 

ITME ^7A?) 
1003 F5CK'AT(FX,<»?'-)AN[.- A -IMN'Ut-! CHARACTERISTIC 

lETERS eF THE "IM^LECTRIC #7A?) 
100* FgPMAT(5X/5?H AVp A DIELECTRIC AREA T? A/C 

9F 

A^5.3///) 
1006 F?RyAT(5Xic7WA\:: 
1027 F?^yAT(5X/3'=.MTH^ 

A*//) 
C  ♦DEPICT CeNSTANTS 
C  

DIMENSI9N ep /F5.2i26H 

FRdNTAL AREA RATI6 BF 

A FUSELAGE 
CALCULATED 

DIAMETER 9F 
STREAMER ING 

*F5t2/7H METERS) 
CURREisT IS ^1PE8.2#5H 

C_ 
C 
C 

PI»*.C«ATAN(1.0) 
lERReO 
E°SiL ■ (1.0/ (36,0*Pi)') 

PSTAT236 
PSTAT237 
PSTAT238 
MPSTAT239 
PSTAT240 

_jPST_AT2M 
i^StAT^^r 
PSTAT243 

AMPSPSTAT244 
PSTAT245 
PSTAT246 
PSTAT247 

>CE-09 

SELECT C9ReNA PR STREAMERlVG'PRf'P.RAM QPTieN 
I'CPRBNA PRPGRAM^ 2»STREAMERING PR9GRAV 

READ S2/NSECT 

C 
C 

BRANCH   T9" APPR9I=RTAY"E   PR9GRAH "SECffeN ' 
 G9   T5   (100^lOOC)/NSECT 

c   
C  »»»» C9ReNA DISCHARGE SECTI9N 

100 CBNTINUE 
C  

(PR9GRAM 9PTI9N 1) »*«♦ 

C 
c 

♦INPUT* 

C  READ ANTENNA L9CATI9N  
 READ 89<LAi(LANT(J)<J>'li7)  
C  INPUT.NUMBER SF CBUPLINQ CSEFFICIENTS TB BE READ 

READ 8Qj NCBUP 
C READ IN THE -NCBUP- C8UPLINQ CBEFFICIENTS 

PSTAT248 
PSTAT249 
PSTAT250 
PSTAT251 
■PSTAT252 
PSTAT253 
PSTAT254 
PSTAT255 
PStAT256 
PSTAT257 
PStAT258 
PSTAT259 
PSTAT260 
PSTAT261 
PSTAT262 
PSTATg63 
PSTAT264 
PSTAT26S 
PSTATSW 
PSTAT267 
PSTAT268 
PSTAT269 
PSTATI70 
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.., READ   81/    (ES'^5(J)iA'£Te(J),RF-TR(j)>J = l/NC9UP) 
TERS  «?UT  NSN-USEC  PPRTIS^  ?F  A=JRAYS 

NC^'NCRUP+l 
' C9 1 JsNCSjlbC*! 
EST9(J)»C.C 
WSTP(J)=C.C 
f?£"^9(J)=0.C 

PSTAT271 

1     ceN^TiNiue '■        ■  — •■ 
C     REAO  KU^BE!?   <^F   OPS.I^AM  CYCLES 

t^EAH'   ?.C/   M'^U'^v 
c   oe L?p° ce'-:Tirei,s F^=^r:.^.AK cYctEs 

_? JiLAID -ISCMA£2£1^'JE''0-;_C^DF__  
.RfA-5'?c* K-^P"' '■ "■        ~ ■"' " -  

C  READ AIRCRAFT Tvpr 
""   READ   ?.3i   (IT(J),   j=i,6) 

C     READ   A/CS'ALE   <?I2:i/   5-E.ED/   ALTI-^ur-E 
REA-^   B4^   yN,SPCiAi_T 

C ._READ  P'^ED'JE^CV_?ELJCT   ^'-jDr 
-£•• --Mgrj-r  ',p^;- Q- s "j\ir?lrM Te^t"%'E^O~^^Tf.^^7AXS   FRSM "F'STRf'tg   FSTP   AT 

C        "BDE   t^'E.   0   =   U?:-E=   SELECTED   FR'^CJENCVS   (U'   T9   9C) 
"EAD   ???/   '^'^'^PT 

C     TES"^  F?"  ^'■'DE   vELE"'' 

!J(^?DEf )~S?J_»10f^?21 ^ _ 
C     ''iPDE   •"E3«   ■?7~"c'':Af   ''STRT>='st=i"/CC'LfA-r   (is   "'MZ)  

80c   REAC>   £5/   FSTRT>="3TP»FrrL 
go    TO    P~. T 

C     M«DE   .NE«   Ci   t'T/O   -.J-.-iER   e"   Fc^':uE^CV■S   Te   ?E   FVAIUATFD 
801   READ   BQM   NF^ 

C -''fA^   r-   "iFP   FREAIJE'-C^   ='gI\TS   ^^   ".MZ) 
' READ  gs/   (^rEDLfj)/   JSI.FJFT)       ' ""-•  '   "■ 

803   CONTINUE 
C     t?EAC   ANSTE^'^.A   rvDUCTlC-N   AREA   AND   PECEIVER   aA\'DWIDTH 

''FAD   56/   AA'v!'/   c:vD/; 
C     READ  CL'?U^■D   TY^E   (1 = CIRRJ£/   ?«ST5ATe  CUMUL'JS/   ^tsFRSNTAL  SNBW) 

gEAD   89/    ICL°/    (IC(J)^   J=l/7) 
C 
C 
C 

•INPUT DATA ERcfR C^EC<» 

IF(NC5UP-10C) 7rC/7?C/25 
730 lF(V!eDEF) 9/ID/? 

lF(NFR-?0) 10/10/ 
To- 
ll 
2" ■■ 
8 

lF(I5rr,7) ii/ll,H5 
lr(ALT-«C.C) 2/3/25 
IFCMSDEFi •*f/«/i"' 
DF»FSTP-FSTRT 

PSTAT272 
PSTAT273 
PSTAT27<> 
PSTAT275 
PSTAT276 
PSTAT277_ 
P"stAt278 
PSTAT279 
PSTAT280 
PSTAT281 
PSTAT282 
PSTAT283 
psfAT2ar 
PSTAT285 
PSTAT286 
PSTAT287 
PSTAT288 
PSTAT289 
PStAf290" 
PSTAT291 
PSTAT292 
PSTAT293 
PSTAT29* 
PSTAT295 
PSTAT296 
PSTAT297 
PSTAT298 
PSTAT299 
PSTAT300 
PSTAT301 
PSfAT302" 
PSTAT303 
PSTAT30* 
PSTAT305 
PSTAT306 
PSTAT307 
PSTAT308 
PSTAT309 
PSTAT316 
PSTAT311 
PSTAt3i2 
PSTAT313 

IF(DF) 25/2^/3 
3   ir(DF-FDEL) 25/25/4  
ALLPW R89M T?? EXPAND ERRPR CHECK 

25  lERR'l 

PSTAT314 
PSTAT315 
PStAf3i6" 
PSTAT317 
PStAT318 
PSTAT319 

CSNTINUE 

PSTAt320 
PSTAT321 

C  •PRINT INPUT DATA* 

PSTAT322 
PSTAT323 
PSTAT32* 
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P^UiJ  200  '  Pl^itllli 
JF(IERR)   201>?0;,gQl [  pgj^^gg^ 

201   PRINT  203 ■    —    ^  pfrATlfa 
....20?...PS..INT..204/   iII(JJj._J^l/A)  PSTAT329 

o^lTrl^'^^''''''^''   ^^'"^  '  "       -PSTAT330 
''=?1NT   2C6 —— — : STXTS? 

 PR.I>'T.?.07».VV  Spr;.   ALT/.(.1C.(.J.)>   g = 1.7) PSTAT333 
p?M^;I III PSTATaa* 
IP(M?DFr)e04,S0ft,S0i-  ~  PSTAT336 

-_JOg-f§I^T 21C. rsjElirsiPimi _„_  PSTAT337 
55 Te ''Cfe '    PSTATSSS 

8pf PRINT pp2,   rPEQ^M), rt,EQ ,(siFo) PSTAT339 

'°'i^yji^'^^i psitmo 
PPI^T-211 PSTAT341 
PRINT 212^ rNDi-., AA\T • psTAmS 

-   ■-|l,^|_inj^LZl?^:'l-^^n4.71£.716...717). ISPF,,, ^      PSTAT343 

7,,-^!,,^? lit  . . PSTAT347 
713 PRINT 7?. PSTATS^^a 

^^^  J^%"I Z'^l PSTAT350 
715 ^^,1^   71S. .         PSTAT351 

'?■?   T? 7li; 
716 PRINT 7.?6 

3S T? 715 

PSTAT352 
PSTAT353 
PStAt354 
PSTAT355 

717 PRINT 7^7 : ilflTlfl 
71P CVTINUE piTAT357 
IF ERRSRi THEN- A?e = f RjNrFLSE' C^NTINiut PStAtSSS 

IP(IERR) 27,26.-7 PQTATSg 

''' Wit^W' "■ ' ""' ^^^  ^IVjl  lit ■ ■ PSTAT361 
...?.6 'PRINJT 217   _ pi?lT3&r 
CBMPUTE THE T5TAL CHARGrNGTURRENf "fS tHE'AlRCRAFT  " "" ' "" PStAf364 

- CLe.LL-£LPATiia.e)            _      __ _ PSTAT365 
SPDFA«{ (-2.354E-05)*(S>D»#3) ) + li*»'^76E''06)*{SPD**Zf'*l6765E'0^^^^^^ 

 APP ■ ' ,   PSTAT367 
CHGC" 6.0757E-04»sPDFA#CLeU*XN ' ~~   PSTAT3^a 

 . IF(CHGC-l'E-03) 700/700/701 PSTAT3&9 
'°° P2eB.2.o/(CHGc*i.E+06) ; '— BiJBff- 
 G6 T9 702 ■     PSTAT371 
701 PReB"2.0E*06/((CHGC#1.0E+06)*#3)  ' PSTAT37g 
702 IF(ALT-20»0} 704,70»W05   PgTAT373 
70* PR8B»PR9B*CL9U»ALT/20.0  '. ' : PSTATSy^ 
 S9 T6 706  PSTAT37B 

?SI ?SS?;M.'^?^*^'-'^*^°-°^'^'-^ ~^ ^  PSTAT376 706 CONTINUE .  PQTATa77 
PRINT 2H, CHGC       ^       ^     " gsTAmS 
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PRt\T glQ. pt^fiR^runr 
PRINT 218 

C 
C 
c__ 
C SCALE 

pfiTATay^ 

"*BEG'I N! CALCULAT IPN» 

CeUPLJNG C'^E-rii 
32 J»1/NCSUP 

:IENTS BY INDUCT 15N AREA" 

32 
G 
C 

E(j)eESTe(j)»AANT :  • 

R(J)aPST?(j)iAAKT"'             """^"   
CeNTINUE. 

SCALE  CSUPLING  C?iFFIClENTSlVY"SCALE :SIZE""UNLESS   ANTENNA" 
L'?CATECi  AT  dR  NEAR  A  ^IVEN  EXTREI^ITV 

PSTAT380 
PSTAT381 
PSTAT382 
PSTAT383 
PSTAT384 
PSTAT385 

is 

3009 
3111 

SCAFACe (1.0/y-.j) •« ( 2.5) 
I'"(LA)3110i311G/30C? 
Qff T9" <3lii,Til2/3il"373il0"')*LA 
Da 3120 jsi.Nceup 
W(J)»W(J)»SCAFAC  '  

___   R(J)»R(J)»SCAFAC 
"3120~ CONTINUE   • ~"  

GS   T9   3114 
3ii2  03   3121   J = l/NC:etjb 

E(J)«E(J)»£CAFAC 
^<J)"R'(J)»SCAFA::      

3121 CONTINUE 
G? 

3113 D9 
T9 3114 
3122 j-l^i ti:0 ■CSf 

E(J)"E(J)*SCA'="AC 
W(J)«W(J)»Sr4rAC 

3122" CeKTlNliE "  
Te 3114 

"3TT0 J=l>N'CPUO 

"3123 
3114 

D? ?123 
E{J)»E(J)*Sr.AFA; 
W(J)«W(J)»S(:AFAC ■  "  """'■  
R(J^»R{J)»SCAFA: 
CONTINUE "■'"■ "" ■" ~"'  
CONTINUE  

bCALE C^MPBNEN-^ DISCHARGE CURRENTS 
RUDI"0.1«2»C'^GC 
ELEI"0.364#CHGC 
WINI"0.454#cHGC 

CALCULATE C6MP9NENT Sf'ECTRUM N9RMALrzlRS" 
D2R«1«037E-06»S;RT(RUDI)  
D2E»l»C37E-06»S3RT(ELfel >    
D2W»l«037E«06»SC:RT(WrNI) 

INITIALIZE FREQUENCY AND PRESSURE PARAMETERS 
XCBU»FLSAT(NC9UP)-1»Q 

816 

815 

IF{MSDEF) 
FuFSTRT 
Q9 T8 6l? 
LF-1 

815/816,815 

F»FREQU(LF) 
817 CONTINUE 

EX«EXP(-((ALT + 0.002#(ALT*#2))/25t)) 

PSTAT386 
PSTAT387 
PSTAT388 
PSTAT389 
PSTAT390 
PSTAT391 
PSTAT392 
PSTAT393 
PSTAT394" 
PSTAT395 
PStAt396^ 
PSTAT397 
PSTAT358 
PSTAT399 
PSTAt4bO 
PSTAT401 
PStAf4b2 
PSTAT403 
PSTAT404 
PSTAT405 
PSTAT406 
PSTATA07 
PSfAt408 
PSTAT409 
PSTAT410 
PSTAT411 
PSTAt41g 
PSTAT413 
PsTAt4i4 ■ 
PSTAT415 
PSTAHli 
PSTAT417 
PSfAT*i8' 
PSTAT419 
PSTAT420 
_PSTAT421 
PSTAT42S 
PSTAT423 
PSTAT424 
PSTAT425 
PSTAT426 
PSTAT»27 
PSTAt428 
PSTAt.»g9 
PSTAT*30 
PSTAT031 
PSTAT432 
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Al PHA- ?.1T1111F4.n7»Fy 
A»7«053*57E+05»((760.0»EX)«*(-0.25)) 
XNiU»3»83767F+03*( (760»0»EX) *»(0»»8)) 

BEGIN FREQUENCY DEPENDENT CALCULATIBN 
35  C9NTINUE  

TEST«XN*F 
ir(TEST - Xr9jr 36f 36j 38 

38  CALL 3VER 
_ _ G9 I? 99S_  _       _       
36  8MEGA"2tO»Bt-*F»i.b£+06"'    " 
  P.REJ.^.A.*?Q?IJJ[NU/'? I )/SQPt ( { P^£5A»»2) + (ALPHA»*2) ) 

D3MR»D?=?*PR£L 
. D9Mr»r)gr»pc;EL  

D^^':w«D2W•»PREL 
CALCULATE SCALED C'^JPLl.\'5 

iFL«IfIX(TEST) 
...     IFH«I'='L  *..l.  

FL-FL^A-'dFL) 
FH'FL  ■>■   1»0 

ieEFFIClENiTS 

"LR'^UFL+D 
?HR»R( I^H+p 
PL€»£(l'"L+i) 

PLW"'.il(IFL+l> 
PH'*'»W(IFM4-1.) 
RATIR»(TEST-r|_)/(fH-FL) 
?R?^LR  ■*■   (PHR-PLRJ^'^ATI.e 
PE»?LE   *   (PHE"PLE)»RATI° 
?\'«PL'''  +   (?'-'W-'P|.-.")*RATJ? 

C     COMPUTE  Re?T(3(SME^A)) 
  3?MR»PR»D:3V!? 

G3ME»''E»D'3ME 
G3*1W«PW»D'?MV.' 

CSMO.jfE  SHSRf-CT^'C'JIT   NSISE  CURRENT 
3S'-l»2.0*Pl#3NDw»in00.0 
S39^»SQRT(B';V)'"'"  
SCR"G9H?«39^M 
SCE"Q^ME»SB5M 

_  SCW«G9My»SB5^M_ 
■ 69 tS(3037302;3-:3/304V305 j306/3C7) # 19FF 

302 SCR'SCR/100.0 
G9 

303 sew 
T9 30« 
•SCW/100.0 

304 SCE 
T9 303 
"SCE/100»0 

305 SCR 
le 308 
»SCR/100«0 

PSTAT433 
PSTAT*3* 
PSTAT»35 
PSTAT*36 
PSTAT»37 
PSTAT438 
PSTAT»39 
PSTAT440 
PSTAT441 
PSfAf**"2 
PSTAT*i».3 
PSTAT4*4 
PSTAT»»5 

sew 
6S 

306 SCR 
SCE 

■SCW/100.0 
TB 308 
•SCR/100.0 
«9CE/100.0 

PSTAT*'»6 
PSTAT447 
PStAT**8 
PSTAT449 
PSTAT450 
PSTAT*51 
PSTAT452 
PSTAT453 
PSTAT45* 
PSTAT455 
PSTAT456 
PSTAT457 
PSfAT458 
PStAT*59 
PSTAT*60 
PSTAT*61 
PSTAT462 
PSTAT»63 
PSTAT464 
PSTAT465 
PSTAT466 
PSTAT467 
PStAT*68 
PSTAT469 
PSTAT470 
PSTAT471 
PStAt*72 
PSTAT473 
PSTAt*74 
PSTAT»75 
PSTAT*76 
PSTAT477 

68 
307 SCE 

T9 308 
■SCE/100»0 

PSTAT478 
PSTAT»79 
PSTAT480 
PSTAT»81 
PSTAT482 
PSTAT483 

SCW«SCW/100*0 

PSTAT484 
PSTAT»85 
PSTAT486 
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39 T9 3G8 
308 C9NTIMU=: 

PSTAT»87 

■cr^cuiT 
+ (SCE*»2) + 

_C9MPUT_E EQJIVAj^EMT _'>i91SE FlElH _ 
ENF»SC7"( e'i"EGA«"EPSIL*AANtT 
FHZ"P"»l»CEf06 

NSISE CUt^RENT 
(SCW*»2)") 

ENFDB=»2C .0»AL9G ( ENF )/2.303 
_C  9UTPUT PESJLTS 

OR INT I'^y F.-MZ/cc/'tNF^E^JFDB"  
C  INCREMENT r ANO TEST =^3'^ C-RE;^ PANSE CSHPLETE 

IF'(V9DE~) S3C.?21,32C  
821 F»F-t-FDEL 

PSTAHSS 
PSTAT489 
PStAf490 
PSTAT491 
PSfAT492 
PSTAT493 

820 

40 

IF<F-c-STO)   35/3-3J40 

Lf^-l.F+1 
FsFlEQUCL^") 
IFd^-NFR)   35/3r^40 
33   t?   995 

PSTAT494 
PSTAT*95 
PSTAT*96 
PSTAT497 
PSTAT498 
PSTAT499 

C 
r 
C 

1 
c 
c 

c 

c 

OOC C9NTrN'j[: 
*•«. INPUT *♦• 

:Tl5Ni   (=3e3=?A,"   °PTi«\   2)   ♦••» 

C 
C 
c 
c 

"«?? A5"' I S^■AN•'E^'^ A'XstiTifN  

RPA:; AI=?CRAFT TV^E 
^EAD   53/      (IT(j),g.l,6) 

=?EAO  A/C   SCALE   Siz-,   S^EED*   AL^IUTJE 

cc ... ^ 

i^EAD F'^EQUENCY SELTCT M2DE 
M9DE .EO-b ■ uvic^e^v FREQUENCY INTERVALS FR9M FSTRT. Tg FSTP AT 

INTr^vAuS 9F c^EL 
^9D£ .NE»0 » J3ER -ELECTED PRECU'^NrlES (iJP T8 90) 

READ P.2/^'9D'=■p 
TEST F9R M'^DE SELECT _^ 

le-fMROE"^) I'oi/isc^u^oi       ' : :  
_M5DE   .E3t0/   READ  FSTRT*FSTP/DELTA-F   (IN  MHZ) 

"802  READ  85>FSt3t,FfTP/FDEL '"   "'      '  
39   T9   1«?C3 

"" MBDE'~.NE«OJ   READ >iU'^V;En"?F''FREQUENCI^^^^   te" SE ■EVALUATED"  
1801   READ   80JNC-R ,__  

READ   IN   NF«   C-REDUEN'CY   PBINTS   (IN   MHZ) '' '  
— ^EAp 88*(FREQU(J)*J»1*NPR) 

L803 CeNTINUE" 
READ ANTENNA INDUCTION AREA AND RECEIVER BANDWITH 

READ 86/AANT73ND>i    ' ~  
READ CteUD TYPE (I'CIRRUS/ I»STRATe CUMULUS/ »»FReNTAL SNOW) 

READ 89.ICL9/(ld:(jJ/J»l/7)      '. ^ 
READ IN CHARGING MATERIAL C9DE AND MATERIAL  ' 

"C  MATERIAL CODE 1-WINDSHIELO* 2-RAD9ME 
READ 89/IM/(IMAT(j)/J»i/7)     '^ 

C READ IN ANTENNA DISTANCE (METERS) AFT 8F RADSME BR WINDSHIELD 

PSTAT500 
PSTAT501 
PSTAT502 
PSTAT503 
PSTAT504 
PSTAT505 
"PS'TAT506 " 
PSTAT507 
PSTAT508 
PSTAT509 
PSTAT516 
PSTAT511 
P'SfAfEXT-' 
PSTAT513 
PSTAT514 
PSTAT515 
PSTAT516 
PSTAT517 
"PSTAT518~ 
PSTAT519 
PSTAT520 
PSTAT52i 
PSTAT522 
PSTAT523 
PSTAT524 
PSTAT^25 
PStAtSg6 
PSTAT527 
PSTAIBSS' 
PSTAT529 
PSTAT530 
PSTAT531 
PSTAT532 
PSTAT533 
PSTAt534 
PSTAT535 
PSTAT536 
PSTAT537 
PSTAT538 
PSTATS39 
PSTAT5*0 

44 



J: AND MINIMUM CMA.S;ACTFRISTIC 0IMg-NST9N 9F DTELFCTRir SURFAPF fMFTrPSI 
C  AMD FUSELASE DIAMETER (KETEsRS) 
 READ S5t   OA'^TiWy.ruSOI .  

READ in  RA'^ig =»?■ DIELECTRIC 
f?EAD «6^DIESAT 

AREA re AIRCRAFT FRBNTAL AREA 

PSTAT5»1 
PSTAT542 
PSTAT543 

C 
r ## PRINT IN'fUT DATA *♦ 

PSTAT544 
PSTA_T545 
PSTAf546 
PSTAT547 

SRINT 2C0 
PRINT ?C4/(lT(j)iJ = li6) 
PRIMT H,~li (_LAMT( j},jjil,'^) 
=R i ^xif loci/ ( IMAT ( J ) / J= 1/ 7 J 
PRINT lCC2iCAr-r^. ( IMAT ( j) i jsj/7) 
PRINT ICO?/   VJX/(I^'AT(J)/   j = l,7) 
PRTNiT 1006/   FjS'-I 
PRINT 100^/nIEftAT 
OR I NT 205 
PRINT 206 
PRINT 2Q?/XX/~P:;>ALT,(TC(J)/J=1/7) 
PRI\-T   2C? 
f'RINT   209 
IF(N?DE=')   l?C4/l?65/lSC't 

ISO?   BRINT   21C/F5T:?T,C5TP/F;)EL 
G3   Tg   l?Of 

JJO'f-^ PR IHT   223 / F^gjlU (1) / P'RESU (NFR ) 
"1806 "C~?NTIVUE' 

PRINT   211 
PRINT   ? 12/?•■!?>//AA^■T 
PRINT   217 

CSMPy^E   TH^   TSTAL   C'lARGING 
CLgU«''L^AT(lCLS) 

CURRENT  IB   THE   AIRCRAFT 

1702   IF<ALT-2C«0)    170u,17C4/17C5 
170'*   ORP3afR?3*CL^J*Aj.T/2C.O 

■ G9"T9 i7Q6 '  ■■■ ■' " 
_17C5 PRe3«F^13*Cj^lJ*?0t0/ALT_ 
1706 eSNTINUE 

PRINT 2). 4/CHGC 

PSTAT548 
PSTAT549 
PSTATBSO 
PSTAT551 
PSTAT552 
PSTAT553 
PS1AT554 
PSTAT555 
PSTAT556 
PSTAT557 
PSTAT558 
PSTAT559 
PSTAT560 
PSTAT561 
PSTAT562 
PSTAT563 
PSTAT564 
PSTAT565 
PSfAf566' 
PSTAT567 
PSTAT568 
PSTAT569 
PSTAT570 
PSTAT571 

3PDFA«7(-?.3F>^E-C?)*(SPD**3) ) + (4tS76E-06) •(SPD••2)+6.65E-0'^*SP'D PSTATSTS" 
CHGC« 6.0757E-0i»3P'JFA*CLeu*XN PSTAT573 
IP-(CHGC-l.F-0?) .1700/1700,1701 PSTAt574 

1700 PR99«2.C/(CHGC»l.E+36) PSTAT575 
G9 T9 1702 PSfAt576 

1701 '='R55g2.GE*0^/((CH,"C»l«0E-f06)**3) ,  PSTAT577 
PSTAT578 
P§TAT579 
PStAt586 
PSTAT581_ 
PSfAT5a2 
PSTAT583 

PRINT 219/PR?3/CHGC 
C  C9MPUTE STREAMER CHARGING CURRENT 

PSTAT584 
PSTAT585 

TEMP-OIERAT«CHGC 
GS T? (1710/1711),I>^ 

PSTAT586 
PSTAT587 

1710 TEMP»TEMP«-0.5 
1711 STRMI-TEMP 

. PSTAT588 
PSTAT589 

PRINT 1027/ STR^I . 
PRINT 218    . 

PSTAT590 
PSTAT591 

C 
C  •♦ BEGIN STREAMER N9ISE CALCULATION ♦* 

PSTAT592 
PSTAT593 
PSTAT59* 
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C9^\V£^T^.DI?:i-ECTPI^^PARAMETERS T9 TEET FR9M MFTPRS 

 FUSDI-FUSDI/0.3076 
C  C9MPUTE CeUPLINC- FUSCTIBM "=31 
 !F(DAFT) 1712/1713,1712 

PSTATSgS 
PSTAT596 
PSTAT597 

1713 PSI»3.0 
G9 T9 1717  

1712 39 T? (1716,1715)^ IM ^ 
1715 PSI9NA«1.2pE".Og/CpAFT'FUSDI)  

PSI*PSI?N;A»A'4Nf " 
. S9_TR_171_7     
1716 PSI?^A»("(DAFT)'*^f(-<t) )*0'«0S6+6.6E-b5 

PSI«PSI'>\A*AAMT 

PSTAT598 
PSTAT599 
PSTAT600 
PSTAT601 

1717 C9NTINUE 
C INITIALIZE FREQUENCY,P_ARAJ^ETFRg 

iF(M9DEF)" 15?l'57l3l&/lTl5'"  
1816_P'=5StRT   _  _ __   _ -. . .^.^-._^^..._^_„_ 

1815 LF»i 

PSTAT602 
PSTAT603 
PSTAT66* 
PSTAT6P5_ 
PSTAf606 
PSTAT607 

•^-FSFSUtLF) 
_l«17 CSNTINUE 

"" xiMsoVor  
Xi<V«l_.27E+C5   ._ 

"." XNJU »Sf Rf^rZri V5E-C 9)" 
A«0»F97 

PSTAT608 
PSTAT609 
PStAt610 
PSTAT611 
PStAT6l2 
PSTAT613 

3^0«'^03 ■ 
AL.P»1.67E+0"' 
"3Eta3V47E+06 " '" " " 

C     BE5INJ   "RE^UEN|C_Y j5j:PrMpEj£r_ CALCULATIQM 
1835  «?".E3A»2.6»FT'»F*IVCE+06  

C     C5MPUTE  F(X>L)  
ARG»WX#eN'EGA/(c.O#XKV) ' 
^^lr"?_* 0*^*5^ *^S I "H j^0-_( S IN ( AOG )/ARG) ) 

c   C51-PUTE LfffLE^GrpyESAr ";' " ~  
  Jl _«_(eMEGA»«2)»((A + 3)*»?) 

PSTAT614 
PSTAT615 

■pSTAt6i6 
PSTAT617 
PSTAT6i8 
PSTAT619 
PSTAT620" 
PSTAT621 
PSTAT622 
PSTAT623 
PSTAt6a4 
PSTAT625 

T2»((A#3ET+3*ALF)**2) 
31»ALP*ALP+OHEGA«*2) 
§g,&ET«5PT.t.(ftM£.3A**2>  
GLIT»(Tl*T2)/( (9yE:GA*Vg)»Bl♦92) 

PSTAT626 
PSTAT627 
PSTAf628 
PSTAT629 
PStAti536 
PSTAT631 

CBMOUTE BIG G (9MEGA) 
G9M'XNU»XIM»XIN'*XKV»XKV*GLIT»FXL/PI 

PSTAT632 
PSTAT633 

C9MPUTE SH9RT CIRCOT CURRENT 
39M»g».0*PI»BN!Dw*lC0QtC 

(3C) 

SBeM«SQRT{B9*^> 
RG9M«SQRT(G9M) 

PSTAT63* 
PSTAT635 
"PSTAT636 
PSTAT637 

SC«SB9M«RG9M 
C9NPUTE EQUIVALENT NBISE FIELD 

PSTAT638 
PSTAT639 

IF(DAFT) 1903il50'*jl903 
1903 ENF»SC/(eMEGA»EPSIL»AANT) 
190* CBNTINUE 

C  SETUP OUTPUT AND PRINT RESULTS 

PSTAT640 
PSTAT6»1 
PSTAT642 
PSTAT643 

PHZ«F*l«0E+06 
IF (DAFT) 1900/1901/1900 

PSYAt644 
PSTAT645 

1901 PRINT 39/ F/FHZi SC 

PSTAT646 
PSTAT647 
PSTAT6*8 
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      flft Tft iqff?  
1900 ENFDB"20.0*AL8G(ENF)/2t303 

PRINT 39<FfFHZ>Sr..ENFjFNrc;9   
C  INCREMENT F AND TEST P"3R fREGUENCV RANGE CSi^PLETE 
1908 CSNTINUE  

IF(M90EC") 1820/1521^1820 
1821 F.F*FDEL 

IF(F-FSTP) lS3Fil?35/999 
1820 LF-LF*!   

F«FREQU(LF) 
IF(LF-NFR) Ig35,lg35i.999 

999 CONTINUE 
STOP     - 
END 
SUBROUTINE eVER 
PRINT 1 
FORMAT( 
RETURN 
END 

45HC5UPLIN3 DATA NeN.EXISTENT BEY9ND LAST LISTED*/) 

PSTAT6<f9 
PSTAT650 
PSTAT651 
PSTAT652 
PSTAT653 
PSTAT654 
PSTAT655 
PSTAT656 
PSTAT657 
PSTAt658 
PSTAT659 
PSTAT660 
PSTAT661 
PSTAT662 
PSTAT663 
PSTAT66'* 
PSTAT665 
PSTAT666 
PSTAT667 
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